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PREFACE 

In  t h e  summer of  1971, M r .  Wi l f red  H .  Hol land,  C o n s u l t a n t ,  

p r e p a r e d  a  s h o r t  r e p o r t  f o r  TSC in tended  t o  p rov ide  background 

i n d o c t r i n a t i o n  on r a i l r o a d  o p e r a t i o n s  f o r  p e r s o n n e l  working on 

PPA-RR-209, Human F a c t o r s  i n  R a i l r o a d  O p e r a t i o n s .  The p r o j e c t ,  

sponsored  by t h e  O f f i c e  of P o l i c y  and P lann ing ,  F e d e r a l  R a i l r o a d  

A d m i n i s t r a t i o n ,  was under t h e  t e c h n i c a l  m o n i t o r s h i p  o f  D r .  D .  B .  

Devoe, TSC, Technology D i r e c t o r a t e ,  Human F a c t o r s  Branch. 

Th i s  r e p o r t  proved t o  be a  v a l u a b l e  r e f e r e n c e  document f o r  

r e s e a r c h  p e r s o n n e l  u n f a m i l i a r  w i t h  r a i l r o a d s .  T h e r e f o r e ,  i t  has  

been r e v i s e d  and augmented f o r  p u b l i c a t i o n  a s  a  c o n t r a c t o r  r e p o r t  

i n  t h e  hope t h a t  i t  may be more r e a d i l y  a v a i l a b l e  t o  o t h e r  t e c h -  

n i c a l  groups  ( c o n s u l t a n t s  and c o n t r a c t o r s  t o  DOT and FRA) who 

cou ld  b e n e f i t  from a  c o n c i s e ,  l u c i d  i n t r o d u c t i o n  t o  t h e  complexi-  

t i e s  of r a i l r o a d i n g .  

F igure  3 ,  4 ,  5 ,  6 ,  7 and 8 i n  t h e  r e p o r t  a r e  reproduced from: 

"Modern F r e i g h t  T r a i n  Handl ing ,"  1967, w i t h  t h e  k ind  pe rmiss ion  o f  

t h e  p u b l i s h e r :  

The A i r  Brake A s s o c i a t i o n  

Railway Exchange Bu i ld ing  

Chicago,  I l l i n o i s  

iii 
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1,0 DEFINITIONS OF RAILROAD TERMS 

RA I LROAD 

A t r a c k ,  ( o r  a  sys tem of  t r a c k s ) ,  formed by two p a r a l l e l  r a i l s  

a l o n g  which c a r s  a r e  p r o p e l l e d  by power u n i t s  f o r  t h e  movement 
o f  goods a n d / o r  p e o p l e .  

TRAIN 

An eng ine  o r  more t h a n  one e n g i n e  c o u p l e d ,  w i t h  o r  w i t h o u t  

c a r s ,  d i s p l a y i n g  marke r s .  

ENGINE 

A u n i t  p r o p e l l e d  by any f o r m o f e n e r g y ,  o r  a  combina t ion  o f  

s u c h  u n i t s  o p e r a t e d  from a  s i n g l e  c o n t r o l ,  u sed  i n  t r a i n  o r  

y a r d  s e r v i c e .  

ENG INEMAN 

The p e r s o n  o p e r a t i n g  t h e  locomot ive  o f  a  t r a i n ,  o f t e n  c a l l e d  

Eng inee r .  

LOCOMOTIVE 

A powered u n i t  which s i n g l y ,  ( o r  i n  m u l t i p l e ) ,  c o n s t i t u t e s  

an e n g i n e .  

CAR 

A wheeled v e h i c l e  r u n n i n g  on t r a c k s  and used  f o r  t h e  convey-  

ance  o f  p a s s e n g e r s ,  baggage ,  f r e i g h t ,  o r  company m a t e r i a l .  

PASSENGER TRAIN CAR 

A c a r  o f  s u i t a b l e  c o n s t r u c t i o n ,  equ ipped  t o  o p e r a t e  i n  p a s s e n -  

g e r  t r a i n s .  T h i s  group i n c l u d e s  t h e  f o l l o w i n g  g e n e r a l  

c l a s s i f i c a t i o n s :  

1. Passenge r  c a r r y i n g  c a r s  

2 .  Baggage c a r s  

3 .  Mail  c a r s  



4 .  Combination p a s s e n g e r  and baggage o r  m a i l  

5 .  F r e i g h t  c a r r y i n g  c a r s  e s p e c i a l l y  equipped  f o r  h a n d l i n g  

i n  p a s s e n g e r  t r a i n s .  

RAIL MOTOR CAR,  PASSENGER 

A p a s s e n g e r  c a r r y i n g  c a r  p r o p e l l e d  by i n t e r n a l  combust ion  

e n g i n e s ,  e i t h e r  d i r e c t l y  o r  i n d i r e c t l y .  May be used  s i n g l y  

o r  equipped  t o  be used  i n  m u l t i p l e .  

FREIGHT CAR 

A c a r  o f  s u i t a b l e  c o n s t r u c t i o n  equipped  t o  o p e r a t e  i n  f r e i g h t  
t r a i n s .  T h i s  group i n c l u d e s  t h e  f o l l o w i n g  g e n e r a l  c l a s s i f i -  

c a t i o n s  : 

1. Box - A wea the r  t i g h t  c a r  f a r  h a n d l i n g  g e n e r a l  commodit ies .  

2 .  R e f r i g e r a t o r  - A box t y p e  c a r  equipped  t o  m a i n t a i n  temper-  

a t u r e  w i t h i n  s p e c i f i e d  l i m i t s .  

3 .  Stock  c a r s  - f o r  t h e  t r a n s p o r t a t i o n  o f  l i v e s t o c k .  

4 .  Gondola - open t o p  c a r  w i t h  f i x e d  s i d e s ,  f i x e d  o r  d rop  

e n d s ,  and w i t h  s o l i d  o r  d r o p  bo t toms .  

5 .  Hopper - An open t o p  c a r  w i t h  f i x e d  s i d e s  and s l o p i n g  ends  

p r o v i d e d  w i t h  h inged  d o o r s  a t  t h e  bot tom f o r  r a p i d  d i s -  

c h a r g e  o f  l a d i n g  such  a s  c o a l  o r  g r a v e l .  

6 .  Tank Car s  

7 .  F l a t  c a r s  f o r :  

a .  Gene ra l  pu rpose  

b .  Handl ing  highway t r u c k  t r a i l e r s  

8 .  S p e c i a l i z e d  c a r s  f o r  movement o f  p a r t i c u l a r  commodi t ies .  

TRACK, COMPONENTS AND ACCESSORIES 

1. Turnout  - P r o v i d e s  a  means f o r  r o u t i n g  a  t r a i n  from one 

t r a c k  t o  a n o t h e r  c o n n e c t i n g  t r a c k ,  t h e  p r i n c i p a l  compon- 

e n t s  o f  which a r e :  

a .  Swi tch  P o i n t s  - Hinged r a i l s  w i t h  t h e  ends  ground t o  

l i e  f l a t  a g a i n s t  t h e  i n s i d e  o f  t h e  r a i l s  of t h e  



p r i n c i p a l  t r a c k  s o  t h a t  when t h e y  a r e  moved h o r i z o n -  

t a l l y  t h e  wheels  o f  a  t r a i n  w i l l  be gu ided  a l o n g  

e i t h e r  t h e  p r i n c i p a l  t r a c k  o r  t h e  " t u r n o u t  t r a c k" .  

Swi tch  p o i n t s  a r e  connec ted  by r o d s  t o  a  s w i t c h  s t a n d  

w i t h  a  l e v e r  f o r  t h rowing  t h e  s w i t c h  manual ly  and w i t h  

a  " t a r g e t f f  and l i g h t  t o  i n d i c a t e  t o  an  approach ing  t r a i n  

t h e  p o s i t i o n  o f  t h e  s w i t c h .  The s w i t c h  may a l s o  be 

o p e r a t e d  e l e c t r i c a l l y  by remote c o n t r o l  o r ,  i f  

manual ly  o p e r a t e d ,  may have an  e l e c t r i c  l o c k  unde r  t h e  

c o n t r o l  o f  a  remote o p e r a t o r .  

D e r a i l  - A p r o t e c t i v e  d e v i c e  t h a t  can  be p l a c e d  on a  r a i l  

t o  d e r a i l  equipment moving from a  seconda ry  t r a c k  o r  

s i d i n g  o n t o  a  main o r  runn ing  t r a c k .  The d e r a i l  i s  p l a c e d  

f a r  enough i n  advance s o  t h a t  d e r a i l e d  equipment  w i l l  

n o t  f o u l  t h e  main o r  runn ing  t r a c k ;  i t  may be f i x e d  and 

o p e r a t e d  by a  l e v e r  o r  it may be p o r t a b l e .  

3 .  Bunter  - A f i x e d  d e v i c e  d e s i g n e d  t o  s t o p  r a i l r o a d  e q u i p -  

ment from r u n n i n g  o f f  t h e  ends  o f  dead-end t r a c k s .  I t  

may be o f  s t e e l  w i t h  a  c u s h i o n i n g  d e v i c e ,  o r  c o n c r e t e .  

( F r e q u e n t l y  u sed  i n  Pas senge r  S t a t i o n s . )  

4 .  Wheel S t o p s  - Serve  t h e  same pu rpose  a s  a  b u n t e r  b u t  a r e  

l e s s  s u b s t a n t i a l  and may be p o r t a b l e  o r  f a s t e n e d  t o  t h e  

r a i l s .  ( F r e q u e n t l y  u sed  on y a r d  o r  i n d u s t r i a l  t r a c k s . )  

TRACK. CLASSES 

While t h e  Company book o f  O p e r a t i n g  Rules  g e n e r a l l y  d e f i n e s  

Main, S i n g l e ,  M u l t i p l e ,  Running, Secondary Tracks  and S i d i n g s ,  

a d d i t i o n a l  commonly used  t r a c k  d e s i g n a t i o n s  a r e :  

1. S i d e  Track  - S e r v i n g  one o r  more i n d u s t r i e s  l o c a t e d  on 
t h a t  t r a c k  and hav ing  e x c l u s i v e  u s e  o f  it o r  a  segment 

t h e r e o f .  

2 .  P u b l i c  D e l i v e r y  Track  o r  Team Track  - A t r a c k  o r  group 
of t r a c k s ,  l o c a t e d  i n  a  y a r d  and a v a i l a b l e  f o r  cus tomers  

t o  l o a d  o r  un load  f r e i g h t  c a r s .  



3 .  C l a s s i f i c a t i o n  Track - One of  a  group o f  t r a c k s  i n  a  ya rd  

used  f o r  s e p a r a t i n g  c a r s  i n t o  groups  accord ing  t o  d e s t i n a -  

t i o n  f o r  l a t e r  forwarding i n  l o c a l  f r e i g h t  t r a i n s  o r  f o r  

p rope r  make up o f  t h r u  f r e i g h t s  o r  f o r  hand l ing  i n  a  

t r a n s f e r  t r a i n ,  o r  by an i n d u s t r i a l  s w i t c h e r .  

4 .  Receiv ing  Track - A t r a c k  on which an a r r i v i n g  f r e i g h t  
t r a i n  "drops" i t s  c a r s  a t  a  t e r m i n a l  f o r  l a t e r  c l a s s i -  

f i c a t i o n ;  th i s  may be a t  a  f i n a l  t e r m i n a l  o r  a t  an i n t e r -  

media te  p o i n t .  

5 .  Depar tu re  Track - A t r a c k  used  t o  make up t r a i n s  f o r  

d e p a r t u r e  w i t h  t h e  c a r s  grouped i n  s t a t i o n  o r d e r .  I n  

major  y a r d s  t h e  t r a c k  w i l l  have ya rd  a i r  a t  t h e  p r o p e r  

p r e s s u r e  a v a i l a b l e  t o  cha rge  t h e  a i r b r a k e  system t o  p e r -  

m i t  p r e l i m i n a r y  t e s t i n g  and p r o p e r  c a r  i n s p e c t i o n  p r i o r  

t o  c o u p l i n g  on t h e  road  e n g i n e .  

6 .  S t o r a g e  Track - Used t o  ho ld  c a r s  t e m p o r a r i l y .  

7 .  Lead Track - A t r a c k  from which a  group o f  o t h e r  t r a c k s  

t u r n s  o u t ,  o r  which l e a d s  t o  a  d e s i g n a t e d  t e r r i t o r y .  

8. Repai r  o r  Shop Track - A t r a c k  d e s i g n a t e d  t o  per form 

r e p a i r  work on c a r s  o r  t o  ho ld  c a r s  f o r  such work, 

(commonly r e f e r r e d  t o  a s  "Ript1 t r a c k ) .  

9 .  Engine House Track - A t r a c k  i n  d e s i g n a t e d  enginehouse 

t e r r i t o r y  on which t o  ho ld  locomot ives  f o r  r e p a i r  o r  
s e r v i c i n g .  

YARD 

A system o f  t r a c k s  w i t h i n  d e f i n e d  l i m i t s  p rov ided  f o r  t h e  

making up o f  t r a i n s ,  s t o r i n g  o f  c a r s  and o t h e r  p u r p o s e s ,  

over which movements not authorized by timetable, or by train 

o r d e r ,  may be made, s u b j e c t  t o  p r e s c r i b e d  s i g n a l s  and r u l e s ,  

o r  s p e c i a l  i n s t r u c t i o n s .  

A ya rd  may c o n t a i n  a l l  o r  some o f  t h e  t r a c k s  d e f i n e d  h e r e i n  

a s  i t ems  (1) t h r u  (9 )  under  t h e  head ing ,  "Track Classes" ,  and 

may a d d i t i o n a l l y  have main t r a c k s  runn ing  th rough  i t  o r  

a d j a c e n t  t o  i t .  



A y a r d  may have one o r  more y a r d  c rews  a s s i g n e d  f o r  s w i t c h i n g  

p u r p o s e s  and may be under  t h e  j u r i s d i c t i o n  o f  a  Genera l  Yard- 

m a s t e r  a s s i s t e d  by one o r  more T r i c k  Yardmas te r s ;  a t  t h e  

o t h e r  ex t r eme ,  t h e r e  may be no y a r d  s w i t c h e r s  a s s i g n e d  t o  t h e  

y a r d  and t h e  work i s  t h e n  per formed by t h e  Local  F r e i g h t ,  o r  

Road Swi t che r  Crews, a t  t h e  d i r e c t i o n  of t h e  T r a i n m a s t e r  o r  

F r e i g h t  Agent .  

INITIAL TERMINAL 

The p o i n t  where a  t r a i n  o r i g i n a t e s .  

FINAL TERMINAL 

The f i n a l  d e s t i n a t i o n  o f  a  t r a i n .  

INTERMEDIATE TERMINAL OR POINT 

The l o c a t i o n  where a  t h r u  t r a i n  d r o p s  o r  p i c k s  up c a r s ,  

( g e n e r a l l y  i n  g r o u p s ) ,  o r  where e n g i n e s  o r  c rews  may be  

changed .  

THRU FREIGHT TRAIN 

One t h a t  r u n s  from I n i t i a l  t o  F i n a l  Terminal  w i t h o u t  s t o p p i n g ,  

o r  s t o p s  o n l y  t o  d r o p  o r  p i c k  up b l o c k s  o f  c a r s  a t  i n t e r -  

med ia t e  p o i n t s ,  o r  s t o p s  o n l y  t o  change e n g i n e s  a n d / o r  c r ews .  

NOTE 
F r e i g h t t r a i n s '  s c h e d u l e s  a r e  not norma l ly  shown i n  t h e  Time- 

t a b l e ,  b u t ,  f o r  t h e  convenience  o f  a l l  conce rned ,  t h e  p l anned  

d e p a r t u r e  and a r r i v a l  t i m e s ,  a s  w e l l  a s  t h e  t ime  a t  i n t e r -  

m e d i a t e  t e r m i n a l s ,  a r e  g e n e r a l l y  shown i n  a  s e p a r a t e  F r e i g h t  

T r a i n  Symbol Book, o r  a  s i m i l a r l y  e n t i t l e d  book. The symbol 

book c a r r i e s  no t i m e t a b l e  a u t h o r i t y .  

LOCAL FREIGHT TRAIN OR ROAD SWITCHER 

Does work w i t h i n  a s s i g n e d  g e o g r a p h i c a l  l i m i t s .  The work 

no rma l ly  c o n s i s t s  o f  p l a c i n g  and p i c k i n g  up c a r s  a t  i n d u s t r i a l  

s i d i n g s ,  p u b l i c  d e l i v e r y  t r a c k s  and s w i t c h i n g  t r a c k s  a t  r a i l -  

road-owned and indus t ry-owned y a r d s  where t h e r e  i s  no a s s i g n e d  

y a r d  s w i t c h e r .  



A l o c a l  f r e i g h t  may be s e t  up a s  a Turnaround J o b ,  r e t u r n i n g  

t o  i t s  I n i t i a l  Terminal  a t  t h e  end o f  i t s  t o u r  o f  d u t y ,  o r  

schedu led  t o  run  from an I n i t i a l  Terminal  t o  a  F i n a l  Terminal  

one day and r e t u r n  t h e  n e x t  day .  

YARD SWITCHER 

An eng ine  and crew a s s i g n e d  t o  work i n  a  y a r d ,  a s  d e f i n e d  i n  

t h e  book o f  o p e r a t i n g  r u l e s  and a s  d e s i g n a t e d  i n  t h e  t i m e t a b l e  

and by ya rd  l i m i t  boa rds .  

The work w i l l  c o n s i s t  o f  s o r t i n g  o u t  c a r s  by d e s t i n a t i o n  on 

c l a s s i f i c a t i o n  t r a c k s ,  t h e n  r eassembl ing  t h e  c a r s ,  b locked i n  

s t a t i o n  o r d e r ,  on a  d e p a r t u r e  t r a c k ,  f o r  t h e  road  eng ines  o f  

d e p a r t i n g  l o c a l  and t h r u  f r e i g h t s  t o  coup le  o n t o .  A ya rd  

s w i t c h e r  w i l l  a l s o  p l a c e  and p i c k  up c a r s  a t  i n d u s t r i a l  s i d -  

i n g s  and p u b l i c  d e l i v e r y  t r a c k s  l o c a t e d  w i t h i n  ya rd  l i m i t s .  

In  s m a l l  and medium s i z e d  y a r d s  t h e  c l a s s i f i c a t i o n  work w i l l  

be done by " f l a t  swi t ch ing" ,  i . e . ,  t h e  eng ine  shoves c a r s  

o n t o  t h e  d e s i g n a t e d  c l a s s i f i c a t i o n  t r a c k .  

I n  major  y a r d s  h a n d l i n g  a  l a r g e  volume o f  c a r s  d a i l y ,  t h e  
c l a s s i f i c a t i o n  work may be done by u s e  o f  a " g r a v i t y  humpw. 

Here t h e  c a r s  a r e  shoved by an engine  a long  t h e  hump l e a d .  

A t  t h e  c r e s t  o f  t h e  hump t h e  c a r s  a r e  uncoupled manual ly ,  

e i t h e r  s i n g l y  o r  i n  g roups ,  a l lowed t o  r o l l  down t h e  descend-  

i n g  g rade  o f  t h e  hump and t h e n  r o u t e d  t h r u  a  s e r i e s  o f  t u r n -  

o u t s  t o  t h e  p r o p e r  c l a s s i f i c a t i o n  t r a c k .  The c a r s  a r e  t h e n  

g a t h e r e d  by a  ya rd  crew f o r  assembly on a  d e p a r t u r e  t r a c k ,  

p r o p e r l y  b locked .  

TRANSFER TRAIN 

A t r a i n  a s s i g n e d  t o  hand le  c a r s  between y a r d s .  

J O I N T  OPERATION 

Opera t ion  by t h e  employees o f  more t h a n  one r a i l r o a d  company 

w i t h i n  t h e  l i m i t s  o f  a  j o i n t l y  used  f a c i l i t y ,  (such a s  a  

t r a c k ,  y a r d ,  t e r m i n a l  o r  s t a t i o n ) ,  by agreement between t h e  

companies. The agreement w i l l  c l e a r l y  s p e c i f y  under  what 

o p e r a t i n g  and mechanica l  r u l e s  and under  whose a u t h o r i t y  and 



r e s p o n s i b i l i t y  o p e r a t i o n s  w i l l  be conduc ted ;  a l l  employees 

working w i t h i n  t h e  t e r r i t o r y  must q u a l i f y  and conform i n  a l l  

r e s p e c t s .  

INTERCHANGE POINT 

A l o c a t i o n  where c a r s  and equipment  a r e  exchanged between 

r a i l r o a d s  o f  d i f f e r e n t  ownersh ip .  I t  i s  t h e  r e s p o n s i b i l i t y  

o f  t h e  d e l i v e r i n g  r a i l r o a d  t o  p l a c e  c a r s  on a  d e s i g n a t e d  

i n t e r c h a n g e  t r a c k ,  o r  t r a c k s ,  o f  t h e  r e c e i v i n g  r a i l r o a d .  

Both t h e  de1:vering and r e c e i v i n g  r a i l r o a d  w i l l  m a i n t a i n  

r e c o r d s  o f  t h e  t ime  of  i n t e r c h a n g e  and o f  t h e  i d e n t i f y i n g  

marks o f  t h e  equipment  f o r  pu rposes  o f  p e r  diem s e t t l e m e n t  

and c a r  t r a c i n g .  

The r e c e i v i n g  r a i l r o a d  w i l l  p rompt ly  i n s p e c t  equipment  o f f e r -  
ed i n  i n t e r c h a n g e  and may r e f u s e  t o  a c c e p t  any equipment when 

t h e  c o n d i t i o n  o f  t h e  equipment  o r  t h e  l a d i n g  f a i l s  t o  meet 

t h e  s t a n d a r d s  of  t h e  A . A . R .  Mechanica l  D i v i s i o n  I n t e r c h a n g e  

Ru les .  

PER D I E M  

A r a t e  o f  compensa t ion  e s t a b l i s h e d  f o r  t h e  u s e  of  f r e i g h t  c a r s  

by t h e  u s i n g  r a i l r o a d  and p a i d  t o  t h e  r a i l r o a d  owning t h e  c a r .  

DEMURRAGE 

A r a t e  e s t a b l i s h e d  f o r  t h e  payment by an  i n d u s t r y  o r  an  

i n d i v i d u a l ,  t o  t h e  r a i l r o a d  p l a c i n g  t h e  c a r ,  f o r  d e t e n t i o n  

o f  a  c a r  i n  e x c e s s  o f  a  p r e d e t e r m i n e d  number o f  d a y s .  

A . A . R .  

A b b r e v i a t i o n  f o r  t h e  A s s o c i a t i o n  o f  American R a i l r o a d s .  

The A s s o c i a t i o n  i s  a  v o l u n t a r y ,  n o n - p r o f i t ,  u n i n c o r p o r a t e d  

o r g a n i z a t i o n ,  composed o f  most o f  t h e  R a i l r o a d s  o f  Nor th  

America. The A . A . R .  m a i n t a i n s  a  s i z e a b l e  f u l l - t i m e  s t a f f  i n  

Washington,  D . C .  p l u s  a  r e s e a r c h  s e c t i o n .  I n  a d d i t i o n  t o  

t h e  permanent  employees,  t h e  A . A . R .  h a s  many s t a n d i n g  commit- 

t e e s  composed o f  working r a i l r o a d  men who a r e  s p e c i a l i s t s  i n  

~ 



the area of consideration of the particular committee to 

which they are elected. 

The A . A . R .  has developed a degree of standardization of 

equipments to permit interchange among its members. It has 

established and published rules for the settlement of car 
hire and demurrage which have been adopted by the Interstate 

Commerce Commission, as well as the Mechanical Division 
Interchange rules. 

The A . A . R  has worked toward the modernization and standard- 
ization of all practices employed by the railroad industry. 
It also works closely with the National Industrial Traffic 

League and with private car owners. 



2,0 RAILROAD CLASSIFICATIONS 

Since  r a i l r o a d s  e x i s t  i n  va ry ing  degrees  of  complexity r ang-  

ing  from what may be e s s e n t i a l l y  a s h o r t  o n e - t r a c k  l i n e  t o  a  system 

comprised o f  thousands of  m i l e s  o f  t r a c k s  w i t h  numerous t e r m i n a l s ,  

y a r d s ,  and a t t e n d a n t  f a c i l i t i e s ,  t h e y  a r e  g e n e r a l l y  c l a s s i f i e d  a s  

f o l l o w s  : 

Class  I R a i l r o a d s  - ( f o r  purposes  of t h e  annual  r e p o r t  t o  t h e  

I n t e r s t a t e  Commerce Commission); t h o s e  having annual  o p e r a t -  

i n g  revenues  o f  $5,000,000.00 o r  more. 

C l a s s  I 1  R a i l r o a d s  - ( f o r  purposes  of  t h e  annual  r e p o r t  t o  t h e  

I .C .C . ) ,  t h o s e  having annual  o p e r a t i n g  revenues  below 

$5,000,000.00.  

They may be f u r t h e r  c l a s s i f i e d  a s :  

Swi tching R a i l r o a d s  - t h o s e  performing swi tch ing  s e r v i c e  o n l y ,  

whether  f o r  j o i n t  account  o r  revenue.  

Terminal  R a i l r o a d s  - t h o s e  f u r n i s h i n g  t r a c k a g e  o r  t e r m i n a l  

f a c i l i t i e s  o n l y ,  f o r  which a  charge  i s  made, such a s  union 

f r e i g h t  o r  passenger  f a c i l i t i e s ,  y a r d s ,  e t c .  

Terminal  and Switching Companies - t h o s e  companies f u r n i s h i n g  

bo th  Switching and Terminal s e r v i c e s  a s  d e f i n e d  above. 

Shor t  Line Ra i l road  - one l e s s  t h a n  100 m i l e s  i n  l e n g t h ,  

l o c a t e d  w i t h i n  t h e  United S t a t e s .  



3,0 RA I LROAD ORGAN I Z A T  I ON 

Organization of personnel and delegation of responsibility 

varies widely with the size of the company and with varying manage- 
ment concepts among companies. However, the following is a typical 
skeletonized outline of the usual lines of responsibility, with 

emphasis on operations (see Figure 1). 

President or Chief Executive Officer - has overall responsi- 

bility for all matters pertaining to the railroad and has a 

staff comprised of: 

Vice President - Law 

Vice President - Accounting and Finance 

Vice President - Labor Relations and Personnel 

Vice President - Real Estate and Industrial Development 

Vice President - Traffic, responsible for sales and 
tariff rates 

Vice President - Operations, responsible for all matters 
pertaining to train operations and for 

maintenance of track and structures 
and of mechanical equipment. 

The Vice President, Operations - will have a staff of: 

Chief Engineer 

Chief Mechanical Officer 

Superintendent, Transportation 

General Superintendent, (Train Operations). 

The General Superintendent - has responsibility for a number 

The Vice President, Operations - will have a staff of: 

Chief Engineer 

Chief Mechanical Officer 

Superintendent, Transportation 

General Superintendent, (Train Operations). 

The General Superintendent - has responsibility for a number 
of Division Superintendents. 



1 PRESIDENT 1 

V.P. -OPERATIONS + 
I 

GENERAL SUPERINTENDENT 
I 

DIVISION SUPERINTENDENT 

ASSISTANT SUPERINTENDENT 
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I 

DIVISION ENGINEER 
1 

TRAIN DISPATCHER 
DISPATCHERS 
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Figure 1. A Skeletonized Typical Organization Chart 



Division Engineer, responsible for maintenance of tracks 

structures, signals, etc., on the Division. 

Master Mechanic - responsible for the maintenance of 
locomotives, cars, and other mechanical equipment while 

on the Division. 

Trainmasters, carrying out the policies and instructions 
of the Superintendent relating to train and yard opera- 

tions, and assigned to specific territories within the 
Division. 

Chief Train Dispatcher, is the direct authority for the 

movement of all trains on the Division, and issues all 

orders in the name of the Superintendent. 

He is responsible for the preparation of all timetable 

train schedules and must authorize the movement of all 

trains not scheduled in the timetable, except as other- 

wise specifically authorized by the operating rules and 

timetable instructions. 

He is assisted by: 

Train Dispatchers who are responsible for all train 

movements on a line, or lines, of railroad having 

specific limits. 

Train Directors, Tower Operators and Operators who 
are responsible to the Train Dispatcher for all 

train movements within specific segments of the 
Train Dispatcher's territory. 

Chief Crew Dispatcher is responsible for the proper 

manning of all trains and switchers with engine 
crews, (consisting of an engineman plus a fireman 

if required), train crews, (consisting of a conductor 

or yard foreman plus generally 2 or more trainmen 

or brakemen), and the assignment of all other jobs 



to be filled by personnel on the rosters of the engine- 

men, firemen, conductors, trainmen and baggagemen. The 
Chief Crew Dispatcher and his staff must make assign- 

ments in accordance with the manning rules and practices 
of the Company and in accordance with the current agree- 

ments between the Labor Organizations and the company, 
covering; seniority, assignment to "regular" jobs, 

,'maintenance of "spare boards" and assignments therefrom, 
qualifications for the job to be covered, etc. They 

must mqintain daily records for each employee of the job 

covered and time on duty and.time off duty. 
1 

Rules Examiner and Staff instruct, examine, and either 

qualify or disqualify.those employees whose duties re- 
quire them to be familiar with the Book of Operating 

Rules and the Timetable. 

Road Foreman of Engines generally receives assignments 
from the Superintendent but reports to the Master 

Mechanic on mechanical matters. He instructs, examines 
and qualifies or disqualifies enginemen on the book of 

Air Brake Rules, in the operation of engines and in the 

handling of trains of various consists over the road. 

Such examination will include written and/or oral tests 

and a sufficient number of field trips with the candi- 
date to know that he can properly handle engines and 
trains. 

He will also examine the candidate on the physical 

characteristics of the lines of railroad over which he 

is to operate, before thetcandidate is qualified. 

He also instructs e~ginemen in the handling of new 

equipment. 

Safety Agent. On Sizeable railroads a director of safety 
I 

will be assisted by safety agents working at the divi- 

sion level whose duties will include: 

- 



1. Conducting p e r i o d i c  s a f e t y  meet ings  w i t h  o p e r a t -  

i n g  and maintenance p e r s o n n e l .  

2 .  P e r i o d i c  i n s p e c t i o n  o f  t h e  p r o p e r t y  w i t h  r e -  

s p e c t  t o  s a f e t y  and f i r e  p r o t e c t i o n .  

3 .  A s s i s t i n g  i n  t h e  i n v e s t i g a t i o n  o f  t r a i n  d e r a i l -  

ments, p e r s o n a l  i n j u r i e s ,  e t c .  and p r e p a r i n g  

r e p o r t s  a s  r e q u i r e d  by r e g u l a t o r y  bod ies  and 

r a i l r o a d  o f f i c e r s .  

4 .  L i a i s o n  wi th  t h e  s a f e t y  s e c t i o n  o f  t h e  A . A . R .  

5 .  Maintenance o f  a  c a l l  l i s t  a f  companies 

e s p e c i a l l y  equipped and a v a i l a b l e  t o  handle  

p o t e n t i a l l y  hazardous  l a d i n g  i n  c a s e  o f  an 

a c c i d e n t  i n v o l v i n g  such l a d i n g .  



4 ,O REGULATORY B O D 1  E S  

Regula t ion  o f  r a i l r o a d s  i s  c a r r i e d  on a t  b o t h  t h e  S t a t e  and 

F e d e r a l  l e v e l .  F e d e r a l  r e g u l a t i o n  of r a i l r o a d s  engaged i n  i n t e r -  

s t a t e  commerce a p p l i e s  t o  t h e  f o l l o w i n g  a r e a s :  

1. Accident  Repor t ing  

2 .  S a f e t y  Appl iances  (on r o l l i n g  s t o c k )  

3 .  S i g n a l  sys tems - d e s i g n  and i n s p e c t i o n  o f  

4 .  Hours of  S e r v i c e  

5 .  Locomotive I n s p e c t i o n  

6 .  T r a i n  Brakes - u s e  and i n s p e c t i o n  of  

7 .  Hazardous M a t e r i a l  - hand l ing  o f  

Enforcement of  t h e s e  r e g u l a t i o n s  i s  c a r r i e d  o u t  by t h e  F e d e r a l  

R a i l r o a d  A d m i n i s t r a t i o n  of  t h e  Department o f  T r a n s p o r t a t i o n .  In  

a d d i t i o n  t h e  F e d e r a l  R a i l r o a d  A d m i n i s t r a t i o n  has  j u r i s d i c t i o n  o v e r  

a l l  a r e a s  o f  r a i l r o a d  s a f e t y  f o r  a l l  r a i l r o a d s  - r e g a r d l e s s  of 

whether  o r  n o t  engaged i n  i n t e r s t a t e  commerce. 

The I n t e r s t a t e  Commerce Commission r e g u l a t e s  t h e  f i n a n c i a l  

a f f a i r s  o f  r a i l r o a d s  engaged i n  i n t e r s t a t e  commerce such a s  r a t e s ,  

r o u t e s ,  merge r s ,  h o l d i n g s ,  j o i n t  o p e r a t i o n s ,  r e p o r t s  of  p h y s i c a l  

and f i n a n c i a l  c o n d i t i o n ,  accoun t ing  s t a n d a r d s ,  e t c .  

Among t h e  F e d e r a l  Laws governing  i n t e r s t a t e  r a i l r o a d s ,  t h e  

" S ix teen  Hour Law" a s  amended on December 26,  1969,  i s  o f  p a r t i c u -  

l a r  i n t e r e s t .  In summary, t h i s  Act a s  amended, p r o v i d e s  t h a t  it 

s h a l l  be un lawfu l :  

1. To r e q u i r e  o r  pe rmi t  an  employee engaged i n  o r  connected  

w i t h  t h e  movement of  any t r a i n  who has  been on d u t y  

c o n t i n u o u s l y  f o r  f o u r t e e n  h o u r s ,  t o  c o n t i n u e  on d u t y  o r  

t o  go on d u t y  u n t i l  he h a s  had a t  l e a s t  t e n  c o n s e c u t i v e  

hours  o f f  d u t y ,  excep t  t h a t  e f f e c t i v e  December 26,  1972 

such f o u r t e e n  hour d u t y  p e r i o d  s h a l l  be reduced t o  

twe lve  h o u r s ,  o r  



2 .  To r e q u i r e  o r  p e r m i t  an employee t o  c o n t i n u e  on d u t y  o r  

t o  go on d u t y  when he h a s  n o t  had a t  l e a s t  e i g h t  conse-  

c u t i v e  h o u r s  o f f  d u t y  d u r i n g  t h e  p r e c e d i n g  twen ty- four  

hours .  

The A c t  f u r t h e r  p r o v i d e s  t h a t :  

1. The crews o f  wreck o r  r e l i e f  t r a i n s  a r e  excepted  

2 .  No t r a i n  d i s p a t c h e r ,  o p e r a t o r ,  o r  o t h e r  employee who 

d i s p a t c h e s ,  r e p o r t s ,  t r a n s m i t s ,  r e c e i v e s ,  o r  d e l i v e r s  

o r d e r s  p e r t a i n i n g  t o  o r  a f f e c t i n g  t r a i n  movements - 

a .  s h a l l  be on d u t y  more t h a n  9 hours  i n  twen ty- four  
hour p e r i o d  where two s h i f t s  a r e  employed. 

b.  s h a l l  be on d u t y  more t h a n . t w e l v e  hours  i n  a  twen ty-  

hour p e r i o d  where one s h i f t  i s  employed. 

3 .  A p e n a l t y  o f  $ 5 0 0 . 0 0  f o r  e a c h  and e v e r y  v i o l a t i o n  o f  t h i s  

Ac t .  

The p r o v i s i o n s  o f  laws and of  r e g u l a t i o n s  i s s u e d  by r e g u l a t o r y  

bod ies  conce rn ing  o p e r a t i o n  and maintenance o f  a  r a i l r o a d  a r e  i n -  

c o r p o r a t e d  i n  t h e  Company's r u l e  books and t i m e t a b l e  s p e c i a l  i n -  
s t r u c t i o n s  when p r a c t i c a b l e ,  o r  covered  by i s s u a n c e  o f  n o t i c e s  t o  

concerned employees. 

S t a t e  r e g u l a t i o n  i s  u s u a l l y  i n  such a r e a s  a s  c l e a r a n c e  r e q u i r e -  

ments ,  g rade  c r o s s i n g s ,  f e n c i n g ,  l o c a l  t r a i n  s e r v i c e ,  i n t r a s t a t e  

s e r v i c e ,  e t c .  

Enforcement i s  by t h e  Department o f  P u b l i c  U t i l i t i e s ,  P u b l i c  

U t i l i t i e s  Commission, t h e  S t a t e  Department o f  T r a n s p o r t a t i o n ,  o r  
o t h e r  l i k e  a g e n c i e s .  



5,0 LABOR R E L A T I O N S  

Wages, working c o n d i t i o n s  and d i s c i p l i n a r y  p r o c e d u r e s  a r e  
governed by agreements  between t h e  l a b o r  o r g a n i z a t i o n s  r e p r e s e n t i n g  

t h e  many d i f f e r e n t  c r a f t s  of  worke r s ,  and t h e  r a i l r o a d  management. 

On a  major  r a i l r o a d  t h e r e  may be t w e n t y ,  o r  more,  o r g a n i z a t i o n s  

e a c h  b a r g a i n i n g  s e p a r a t e l y  w i t h  t h e  management. 

While an  agreement  on ma jo r  i s s u e s  may be n e g o t i a t e d  on a  

r a t i o n a l  l e v e l  between one o r g a n i z a t i o n  and a  committee r e p r e s e n t -  

i n g  a l l ,  o r  most ,  o r  t h e  r a i l r o a d s ,  t h e r e  may be a  wide v a r i a t i o n  

i n  t h e  t e r m s  o f  agreements  c o n c e r n i n g  l e s s  i m p o r t a n t  m a t t e r s  from 

one r a i l r o a d  t o  a n o t h e r .  

While t h e r e  a r e  g e n e r a l l y  b a s i c  agreements  between e a c h  o f  

t h e  l a b o r  o r g a n i z a t i o n s  and a  r a i l r o a d  management, t h e  p r o v i s i o n s  

o f  t h e s e  agreements  a r e  unde rgo ing  c o n s t a n t  change a s  a  r e s u l t  o f :  

t h e  a d o p t i o n  of new t e c h n o l o g y ,  new i n t e r p r e t a t i o n s  o f  t h e  con-  

t r a c t s  a r r i v e d  a t  i n  s e t t l e m e n t  o f  d i s p u t e s ,  changing  c o n d i t i o n s .  

The manning of t r a i n s  and y a r d  s w i t c h e r s  may be i n  acco rdance  

w i t h :  

1. Company p o l i c y ,  c o n s i d e r i n g  t h e  work t o  be done and 

r e q u i r e m e n t s  f o r  s a f e  o p e r a t i o n .  

2 .  Agreement w i t h  t h e  l a b o r  o r g a n i z a t i o n s .  

3 .  The d i c t a t e s  o f  F e d e r a l  o r  S t a t e  Laws, o r  o f  c o u r t  

d e c i s i o n s .  

The b a s i c  e n g i n e  crew o f  b o t h  road  f r e i g h t  t r a i n s  and y a r d  

s w i t c h e r s  c o n s i s t s  o f  an  engineman ( e n g i n e e r )  and may, o r  may n o t ,  

i n c l u d e  a  f i r e m a n .  

The b a s i c  road  f r e i g h t  t r a i n  crew c o n s i s t s  o f  a  c o n d u c t o r  and 

two brakemen; however,  i n  some S t a t e s  t h r e e  brakemen a r e  r e q u i r e d  

by law. One of t h e  brakemen, ( te rmed t h e  "head end man"), r i d e s  

on t h e  e n g i n e  w h i l e  t h e  c o n d u c t o r  and one o r  more brakemen r i d e  

i n  t h e  "cab in  c a r "  o r  "caboose" a t  t h e  r e a r  end of t h e  t r a i n .  



The bas ic  t r a i n  crew used i n  f r e i g h t  o r  yard  swi tch ing  s e r v i c e  

c o n s i s t s  of a  conductor and one o r  more brakemen. One of t h e  b rake-  
men, termed t h e  "head end man," r i d e s  on t h e  engine  i n  road f r e i g h t  
s e r v i c e  whi le  t h e  conductor and t h e  a d d i t i o n a l  brakeman r i d e  i n  t h e  

"cabin c a r"  o r  "caboosef

1 a t  t h e  r e a r  end of  t h e  t r a i n .  

I n  t r a i n  and ya rd  s e r v i c e :  

1. The engine  crew w i l l  e a r n  one d a y ' s  pay:  

a .  For 100 m i l e s  r u n ,  o r  l e s s ,  o r  

b .  For 8 hours ,  o r  l e s s ,  of t ime on du ty .  

2 .  The t r a i n  crew w i l l  e a r n  one d a y ' s  pay: 

a .  For each 150 m i l e s  run ,  o r  l e s s ,  o r  

b .  For 8 h o u r s ,  o r  l e s s ,  of t ime on du ty .  

NOTE 

These p r o v i s i o n s  a r e  c u r r e n t l y  undergoing changes s o  t h a t  a  day ' s  

pay more n e a r l y  r e p r e s e n t s  8 h o u r s f  work, r e g a r d l e s s  of m i l e s  run .  



While t h e  company's book o f  o p e r a t i n g  r u l e s  g e n e r a l l y  i l l u s -  

t r a t e s  and d e f i n e s  t h e  v a r i o u s  s i g n a l  a s p e c t s  and t h e  t y p e  of 

s i g n a l s  i n  use  on t h e  p r o p e r t y ,  some a d d i t i o n a l  e x p l a n a t i o n  w i l l  . 

a s s i s t  i n  unders t and ing  t h e  s i g n a l  system and t h e  o p e r a t i n g  r u l e s .  

Automatic b lock and approach s i g n a l s  a r e  spaced a  s u f f i c i e n t  

- d i s t a n c e  a p a r t  t o  pe rmi t  t h e  r e d u c t i o n  of  t h e  speed of a  t r a i n  t o  

t h a t  c a l l e d  f o r  by t h e  advance s i g n a l  a s p e c t  b e f o r e  t h e  n e x t  s i g n a l  

i s  reached .  

Automatic s i g n a l s  and au tomat ic  highway p r o t e c t i v e  d e v i c e s  

a r e  a c t i v a t e d  when t h e  meta l  wheels  and a x l e s  o f  a  r a i l  u n i t  make 

a  connec t ion  between t h e  r a i l s  o f  t h e  t r a c k  conduct ing  a  v e r y  weak 

e l e c t r i c a l  c u r r e n t .  The s h u n t i n g  of  t h e  t r a c k  c i r c u i t s  o p e r a t e s  

, r e l a y s  t o  a c t i v a t e  t h e  s i g n a l s .  S ince  r e l a t i v e l y  l i g h t  u n i t s  of 

r a i l r o a d  equipment cannot  be depended upon t o  o p e r a t e  t h e  s i g n a l s ,  

such u n i t s  may o n l y  occupy t h e  t r a c k  w i t h  t h e  pe rmiss ion  of t h e  

d i s p a t c h e r  i n  accordance w i t h  t h e  book of  o p e r a t i n g  r u l e s .  



Probab ly  t h e  most c r i t i c a l  s k i l l  t h e  engineman e x e r c i s e s  i n  

t r a i n  h a n d l i n g  i s  t h e  c o n t r o l  o f  t r a i n  speed  t h r o u g h  t h e  j u d i c i o u s  
u s e  of t h e  s e v e r a l  b r a k i n g  sys t ems  a v a i l a b l e  t o  him. Al though t h e  

d e t a i l s  of t h e  a i r  b rake  sys t em,  w i t h  i t s  numerous modes o f  o p e r a -  
t i o n ,  s a f e g u a r d s ,  and o t h e r  c h a r a c t e r i s t i c s ,  a r e  complex, t h e  

sys tem i s  based  on a  r e l a t i v e l y  s i m p l e  e l e m e n t a r y  d e s i g n ,  d i a -  

grammed i n  F i g u r e  2 .  A s  l ong  a s  c r i t i c a l  p r e s s u r e  i s  m a i n t a i n e d  

i n  t h e  b rake  p i p e ,  c o n t r o l  v a l v e s  remain  c l o s e d ,  e x c l u d i n g  com- 

p r e s s e d  a i r  from t h e  b rake  c y l i n d e r s  and t h u s  a l l o w i n g  t h e  s p r i n g s  

i n  t h e  b rake  c y l i n d e r s  t o  h o l d  t h e  b rake  s h o e s  f r e e  o f  t h e  whee l s .  

When b rake  p i p e  p r e s s u r e  i s  r educed ,  e i t h e r  by v e n t i n g  i t  t h r o u g h  

t h e  manual o p e r a t i o n  o f  a  b rake  v a l v e  hand le  o r  t h r o u g h  any  a c c i -  

d e n t a l  b reakage  o f  t h e  p i p e ,  t h e  c o n t r o l  v a l v e s  open ,  a l l o w i n g  
compressed a i r  t o  e n t e r  t h e  b r a k e  c y l i n d e r s  from t h e  a u x i l i a r y  

r e s e r v o i r s ,  f o r c i n g  t h e  b r a k e  shoes  a g a i n s t  t h e  wheels  and b r a k i n g  
t h e  t r a i n .  Such a  sys tem i s  " f a i l - s a f e " ,  s i n c e  a lmos t  any a c c i -  

d e n t  t o  t h e  sys tem i s  more l i k e l y  t o  c a u s e  t h e  b r a k e s  t o  a p p l y  

t h a n  t o  r e l e a s e .  The f o l l o w i n g  m a t e r i a l  shows how t h i s  e l e m e n t a r y  

d e s i g n  h a s  been a p p l i e d  t o  t h e  complex a i r  b r a k e  sys t ems  o f  l o c o -  

m o t i v e s  and  f r e i g h t  c a r s ,  t o g e t h e r  w i t h  hand b r a k e s  and dynamic 
b r a k i n g ,  t o  p r o v i d e  t h e  engineman w i t h  a  v e r s a t i l e  sys tem f o r  con-  

t r o l l i n g  t r a i n  s p e e d .  

F r e i g h t  t r a i n  b r a k e  equipment  i n c l u d e s :  

1. A Hand Brake on e a c h  u n i t  of  equipment ,  which must be 

a p p l i e d  and r e l e a s e d  manua l ly .  

2 .  The Automat ic  A i r  Brake Equipment on  locomot ives  and c a r s  
i n  t h e  t r a i n ,  c o n t r o l l e d  by t h e  engineman t h r o u g h  o p e r a -  

t i o n  o f  t h e  a u t o m a t i c  b rake  v a l v e  hand le  i n  t h e  locomot ive ,  

t o  s i m u l t a n e o u s l y  a p p l y  o r  r e l e a s e  t h e  b r a k e s  on b o t h  t h e  

locomot ive  and  cars . 
O p e r a t i o n  o f  t h e  a i r  b r a k e s  on t h e  locomot ive  a l o n e  may be 

c o n t r o l l e d  by u s e  o f  t h e  independen t  b rake  v a l v e  h a n d l e ,  
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Figure 2. Elements of Railroad Air Brake Systems 



which may a l s o  be used  t o  n u l l i f y  an a p p l i c a t i o n  o f  t h e  

l o c o m o t i v e  brakes  i n i t i a t e d  by o p e r a t i o n  o f  t h e  au tomat i c  

brake  v a l v e  hand le .  

3 .  Dynamic Brake Equipment on t h e  locomot ive  e l e c t r i c a l l y  
c o n v e r t s  some of  t h e  power developed by t h e  momentum of  

t h e  moving locomot ive  i n t o  an e f f e c t i v e  r e t a r d i n g  f o r c e ,  

a p p l i c a b l e  t o  t h e  locomot ive  o n l y .  

NOTE 

Both a i r  b rakes  and dynamic b rakes  may be used  by 
t h e  engineman, e i t h e r  s e p a r a t e l y  o r  i n  c o n j u n c t i o n  

w i t h  each  o t h e r ,  t o  c o n t r o l  t h e  speed of  t h e  t r a i n .  



8 . 1  LOCOMOTIVE A I R  BRAKE COMPONENTS (F igure  3 )  

8 . 1 . 1  A i r  Compressors 

A i r  Compressors ( a i r  coo led  o r  wa te r  coo led )  supp ly  a i r  a t  

about  140 p s i  t o  t h e  f i r s t  main r e s e r v o i r .  A i r  from t h e  f i r s t  

main r e s e r v o i r  f lows  t o :  

1. The main r e s e r v o i r  e q u a l i z i n g  p i p e  which connec t s  w i t h  

t h e  f i r s t  main r e s e r v o i r s  of  o t h e r  locomot ive  u n i t s  

coupled  i n  t h e  eng ine  c o n s i s t .  

2 .  The second main r e s e r v o i r  through a  check v a l v e  which 

i n s u r e s  a  volume o f  a i r  s t o r e d  s p e c i f i c a l l y  f o r  u s e  i n  

t h e  locomot ive  brake  c y l i n d e r s  and i n  t h e  t r a i n  brake  

system. 

From t h e  second main r e s e r v o i r  a i r  f lows  t o  t h e  au tomat i c  

brake  v a l v e  a t  t h e  engineman's  c o n t r o l s  th rough  a  f i l t e r  and mois-  

t u r e  t r a p .  I n  F igure  3  t h e  au tomat i c  brake  v a l v e  i s  shown a s  

"26-C Brake Valve" , which i s  a l s o  shown i n  F i g u r e  4 .  A s  t h e  a i r  

e n t e r s  t h e  locomot ive  sys tem i t  i s  reduced from 140 p s i  t o  about  

80 p s i  t h rough  a  r e g u l a t i n g  v a l v e  known a s  a  f e e d  v a l v e  which can 
be a d j u s t e d  t o  p rov ide  t h e  e x a c t  p r e s s u r e  r e q u i r e d  by t h e  t r a i n  

brake  system. 

8 .1 .2  Automatic  Brake Valve ( F i g u r e s  4 and 5 )  

A manual ly  o p e r a t e d  d e v i c e  mounted a t  t h e  engineman's  c o n t r o l s  

which can be p o s i t i o n e d  t o :  

1. D i r e c t  t h e  f low of  a i r  from t h e  main r e s e r v o i r  t o  an 

a u x i l i a r y  r e s e r v o i r  on t h e  locomotive f o r  s t o r a g e  f o r  use  

i n  o p e r a t i o n  o f  t h e  locomot ive  b rakes  and a t  t h e  same 

t ime  d i r e c t  a i r  t o  t h e  locomot ive  brake  p i p e ,  u n t i l  f e e d  

v a l v e  p r e s s u r e  i s  r eached .  

2 .  Main ta in  f e e d  v a l v e  p r e s s u r e  i n  t h e  r e s e r v o i r s  and brake  

p i p e  sys tem.  
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Figure 3 .  Typical Arrangement of Locomotive Air Brake Components 
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3 .  Provide  a  c o n t r o l l e d  g radua ted  r e d u c t i o n  i n  a i r  p r e s s u r e ,  

( c a l l e d  a  " s e r v i c e  r e d u c t i o n" ) ,  i n  t h e  brake  p i p e  c a u s i n g  

b rakes  t o  a p p l y  on t h e  locomot ives  and c a r s  i n  t h e  t r a i n .  

4.  Provide  a  f a s t  r e d u c t i o n  t o  ze ro  a i r  p r e s s u r e  i n  t h e  brake  
p i p e ,  ( c a l l e d  an "emergency r e d u c t i o n" ) ,  c a u s i n g  t h e  

b rakes  on t h e  locomot ives  and c a r s  t o  a p p l y  w i t h  maximum 

speed and f o r c e .  

8 .1 .3  Brake P ipe  

The p i p e  on t h e  locomotive which i s  connected  th rough  f l e x i -  

b l e  hoses  t o  t h e  brake  p i p e  on each  c a r  i n  t h e  t r a i n ,  and p rov ided  
w i t h  a n g l e  c o c k s ,  through which a i r  i s  d i r e c t e d  t o  o r  from t h e  com- 

ponen t s  o f  t h e  au tomat i c  a i r  brake  equipment o f  t h e  c a r s  i n  t h e  

t r a i n .  

8.1.4 C o n t r o l  Valve 

A v a l v e  which moves i n  r e sponse  t o  a  d i f f e r e n t i a l  i n  t h e  a i r  

p r e s s u r e  t o :  

1. Exclude a i r  from t h e  brake  c y l i n d e r  p o r t  and d i r e c t  it t o  

t h e  a u x i l i a r y  r e s e r v o i r .  (Automatic brake  v a l v e  hand le  

i n  " r e l e a s e "  o r  runn ing  p o s i t i o n . )  

2 .  D i r e c t  a i r  from t h e  a u x i l i a r y  r e s e r v o i r  t o  t h e  b rake  

c y l i n d e r ,  c a u s i n g  t h e  b r a k e s  t o  a p p l y .  (Automatic b rake  

v a l v e  handle  i n  s e r v i c e  p o s i t i o n . )  

8.1.5 Brake Cy l inde r  

F i g u r e  2 i l l u s t r a t e s  t h e  p r i n c i p l e s  o f  t h e  locomot ive  b rake  

c y l i n d e r  i n  which a i r  from t h e  a u x i l i a r y  r e s e r v o i r  a c t s  a g a i n s t  

a  s p r i n g- l o a d e d  p i s t o n ,  c a u s i n g  t h e  b r a k e s  t o  a p p l y .  A t y p i c a l  

brake  c y l i n d e r  i s  shown a t  t h e  bottom of  F i g u r e  6 .  

NOTE 

While t h e s e  d e f i n i t i o n s  and t h e  a t t e n d a n t  i l l u s -  

t r a t i o n s  g e n e r a l l y  d e s c r i b e  t h e  p r i n c i p a l  e l emen t s  

o f  t h e  locomot ive  a i r  brake  sys tem,  a  t o t a l  c o n t r o l  



/ / Brake Cylinder 

Figure 6. Typical AB Type Freight Car Equipment 



system i s  a  v e r y  complex arrangement o f  p i p e s ,  

v a l v e s ,  c o c k s ,  r e s e r v o i r s  and gauges .  

8 .1 .6  M u l t i p l e  Uni t  Opera t ion  

(Commonly r e f e r r e d  t o  a s  M.U.) Two o r  more locomot ives ,  p r o -  

p e r l y  equipped f o r  mul t i 'p le  u n i t  o p e r a t i o n ,  may be o p e r a t e d  a s  one 

"engine" of  a  t r a i n ,  by an  engineman l o c a t e d  i n  t h e  l e a d  locomotive 
of t h e  eng ine  c o n s i s t .  When M . U .  c o n t r o l s  a r e  p r o p e r l y  p o s i t i o n e d  

on " lead"  and " t r a i l i n g "  u n i t s ,  t h e  power, dynamic b rake  and 
au tomat i c  a i r  brake  sys tems on t h e  t r a i l i n g  u n i t s  w i l l  respond 

a u t o m a t i c a l l y  t o  t h e  movements o f  t h e  c o n t r o l  l e v e r s  on t h e  l e a d -  
i n g  u n i t .  

8 .1.7 F r e i g h t  Car Automatic  A i r  Brake Components ( F i g u r e s  6 ,  7 ,  8 )  

1. The emergency a i r  r e s e r v o i r  and t h e  a u x i l i a r y  a i r  r e s e r -  
v o i r  a r e  s e p a r a t e d ,  a l t h o u g h  c o n t a i n e d  i n  one u n i t .  

The brake  c y l i n d e r  c o n t a i n s  a  p i s t o n  connected  t o  t h e  

brake  r i g g i n g ,  shown i n  F igure  8 .  When s u f f i c i e n t  a i r  i s  

admi t t ed  t o  t h e  brake  c y l i n d e r  t h e  p i s t o n  moves a g a i n s t  

t h e  p r e s s u r e  o f  a  c o i l e d  s p r i n g  anchored a t  t h e  c o n i c a l  

end i n s i d e  t h e  c y l i n d e r ,  t o  a p p l y  t h e  c a r  b rakes  th rough  

t h e  system o f  l e v e r s ,  compris ing  t h e  brake  r i g g i n g .  When 

a i r  i s  exhaus ted  from t h e  brake  c y l i n d e r  t h e  c o i l e d  s p r i n g  
r e t u r n s  t h e  p i s t o n  t o  i t s  r e s t  p o s i t i o n  t h e r e b y  c a u s i n g  

t h e  c a r  b r a k e s  t o  be r e l e a s e d .  

3 .  The r e t a i n i n g  v a l v e  (F igure  6 )  i s  mounted i n  t h e  a i r  ex-  

h a u s t  p i p e  o f  t h e  c o n t r o l  v a l v e  and i s  u s u a l l y  s e t  f o r  

" f u l l  exhaus t" ,  b u t  i n  c e r t a i n  extreme g rade  s i t u a t i o n s  
i t  may be manually s e t  t o  r e t a i n  up t o  2 0  p s i  i n  t h e  brake  

c y l i n d e r  when t h e  au tomat i c  brake  v a l v e  hand le  a t  t h e  
locomot ive  i s  i n  " r e l e a s e "  p o s i t i o n  and t h e  t r a i n  b rake  

system i s  be ing  r e c h a r g e d .  

4 .  C o n t r o l  Valve.  E i t h e r  t h e  AB o r  ABD c o n t r o l  v a l v e ,  

( s i m i l a r  i n  p r i n c i p l e ) ,  i s  g e n e r a l l y  i n  s e r v i c e  on f r e i g h t  
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c a r  equipments i n  p r e sen t  day use  (see  Figure 6 ) .  The 

va lve  has t h r e e  e s s e n t i a l  p o r t i o n s .  

a .  The p ipe  b r acke t ,  which i s  bo l t ed  t o  t h e  c a r  under-  

framing,  and t o  which i s  bo l t ed  t h e  s e r v i c e  p o r t i o n  
and t h e  emergency p o r t i o n  of t h e  c o n t r o l  va lve  and a  

brake cy l i nde r  r e l e a s e  va lve .  The p ipe  bracket  i s  
connected t o  t h e  brake p ipe  through t h e  branch p ipe  
and combined d i r t  c o l l e c t o r  and cut-out-cock.  The 

bracke t  a l s o  has p ipe  connect ions  t o  t h e  brake 
c y l i n d e r ,  emergency r e s e r v o i r ,  and a u x i l i a r y  r e s e r -  

v o i r  a s  wel l  a s  a  p i p e ,  on which i s  mounted t h e  r e -  
t a i n e r  va lve ,  t o  exhaust  a i r  t o  t h e  atmosphere. 

Various i n t e r n a l  passages d i r e c t  a i r  t o  and from t h e  
s e r v i c e  and emergency po r t i ons  of t h e  va lve  and t o  

t h e  AB Brake Cyl inder  r e l e a s e  va lve .  

b.  The s e r v i c e  p o r t i o n  c o n t r o l s ,  e i t h e r  d i r e c t l y  o r  

through t h e  medium of t h e  emergency p o r t i o n ,  t h e  

d e s i r e d  charging of  t h e  s e r v i c e  r e s e r v o i r  and t h e  
emergency r e s e r v o i r  and c o n t r o l s  t h e  " serv ice  a p p l i -  

c a t i o n  of t h e  brakes .  This i s  accomplished through 

t h e  a c t i o n  of a  spr ing  loaded s l i d e  va lve ,  graduat ing 

va lve ,  checks and chokes which a r e  a c t i v a t e d  and 
c o n t r o l l e d  by an app l ied  d i f f e r e n t i a l  of a i r  p r e s s u r e ,  

t o  open o r  c l o s e  t h e  proper  i n t e r n a l  p o r t s  and a i r  
passages  of t h e  v a l v e ,  

c ,  The emergency p o r t i o n  provides  quick a c t i o n  and con- 

t r o l l e d  high brake cy l i nde r  p r e s su re .  This i s  
accomplished through t h e  a c t i o n  of va lve s  and checks 

which s t a r t s  when t h e  d i f f e r e n t i a l  a i r  p r e s su re  
between t h e  a i r  r e s e r v o i r s  and t h e  brake p ipe  reaches  

emergency propor t ions  by ven t ing  a i r  from t h e  va lve  

d i r e c t l y  t o  t h e  atmosphere and by d i r e c t i n g  a i r  from 

both s e r v i c e  and emergency r e s e r v o i r s  t o  t h e  brake 

c y l i n d e r .  The va lve  provides  f a s t  recharging of t h e  

s t o r age  and emergency r e s e r v o i r s  and r e l e a s e  of t h e  

brakes .  



5 .  Release  Values a t  t h e  AB and ABD v a l v e  p r o v i d e  f o r  manually 

b l e e d i n g  t h e  a i r  from: 

a .  The c a r  brake  c y l i n d e r  a l o n e .  (Th i s  i s  g e n e r a l l y  
n e c e s s a r y  b e f o r e  c l a s s i f y i n g  c a r s . )  

b .  The c a r  s t o r a g e  and emergency r e s e r v o i r s .  

6 .  Cut-out  Cock i s  used  t o  i s o l a t e  o r  " cu t - ou t"  t h e  au tomat i c  

a i r  b rake  equipment o f  a  c a r  i n  a  t r a i n  wi thou t  a f f e c t i n g  

t h e  brake  p i p e  p r e s s u r e  c o n t r o l  t o  o t h e r  c a r s  i n  t h e  

t r a i n .  When t h i s  i s  done t h e  c u t - o u t  cock on t h e  c a r  i s  

c l o s e d ;  t h e  b rake  c y l i n d e r  and t h e  s e r v i c e  and emer- 

gency r e s e r v o i r s  o f  t h e  c a r  a r e  manually d r a i n e d  of a i r .  

7 .  Brake Pipe  (F igure  6 )  c a r r i e s  a i r  f o r  t h e  o p e r a t i o n  of  t h e  

c a r s '  au tomat i c  a i r  b rake  equipment and i s  connected  t o  

t h e  locomotive a i r  brake  p i p e  and t o  brake  p i p e s  of t h e  

f o l l o w i n g  c a r s  t o  form a  con t inuous  t r a i n  l i n e  from t h e  

locomot ive  t o ' t h e  l a s t  c a r  i n  t h e  t r a i n .  

8.1.8 Opera t ion :  Case I 

With t h e  a u t o m a t i c  and independent  brake  v a l v e  hand les  i n  

" r e l e a s e "  o r  "running" p o s i t i o n ,  (F igure  5 )  : 

1. The locomot ive  c o n t r o l  v a l v e  p e r m i t s  a i r  t o  e n t e r  t h e  

a u x i l i a r y  r e s e r v o i r  of  t h e  locomot ive  f o r  s t o r a g e .  

2 .  A i r  e n t e r s  t h e  brake  p i p e  and f lows  t o  t h e  c a r  c o n t r o l  

v a l v e ,  (AB o r  ABD), where t h e  s l i d e  v a l v e s  a r e  a c t i v a t e d  

by a i r  p r e s s u r e  t o  d i r e c t  t h e  f low o f  a i r  t o  t h e  a u x i l -  

i a r y  and emergency r e s e r v o i r s  w h i l e  e x c l u d i n g  a i r  from t h e  

brake  c y l i n d e r s  which a r e  connected  t o  exhaus t  th rough  

t h e  c o n t r o l  v a l v e ,  and t h e  c a r  b rakes  remain i n  a  r e -  
l e a s e d  p o s i t i o n .  

3 .  The locomotive and c a r  b rakes  a r e  h e l d  i n  a  r e l e a s e d  
p o s i t i o n  by t h e  c o n t r o l  v a l v e s  so  long a s  t h e  b rake  p i p e  

a i r  i s  h e l d  

. 
a t  t h e  r e q u i r e d  p r e s s u r e  (about  8 0  p s i  

u s u a l l y )  



8.1.9 O~eration: Case I1 

With the automatic brake valve in service position, (Figure 

S), ranging from minimum service to "full service", brake pipe 
pressure is reduced by an amount determined by the position of 
the automatic brake valve handle with the following results: 

1. The pressure differential between the locomotive auxil- 
iary reservoir and the brake pipe causes the control 

valve to direct air from the auxiliary reservoir to the 

locomotive brake cylinders producing a brake application 
at a pressure dependent upon the amount of brake pipe 

pressure reduction. 

2 .  The pressure differential between the auxiliary reservoir 

on the car and the brake pipe causes the slide valve in 

the service portion of the car control valve to move to 
a position directing air from the auxiliary reservoir to 

the brake cylinder, producing a brake application at a 

pressure dependent upon the amount of brake pipe pressure 

reduction. Air in the emergency reservoir is not uti- 
lized in this service application but is retained for 

emergency use. When the automatic brake valve handle is 
returned to release position, brake pipe pressure is in- 

creased and the locomotive and car control valves move to 
direct air: 

a. From the brake cylinder to exhaust, releasing the 
brakes. 

b. From the brake pipe to the auxiliary reservoirs. 

c. From car emergency reservoir to the car auxiliary 

reservoir, until the pressure in the brake pipe and 
reservoirs again equal feed valve pressure. 

creasea ana rne locomotive and car control valves move to 
direct air: 

a. From the brake cylinder to exhaust, releasing the 
brakes. 

b. From the brake pipe to the auxiliary reservoirs. 

c. From car emergency reservoir to the car auxiliary 

reservoir, until the pressure in the brake pipe and 
reservoirs again equal feed valve pressure. 



1. Apply t h e  locomot ive  b rakes  w i t h  maximum f o r c e .  

2 .  Apply t h e  c a r  b rakes  w i t h  a  maximum f o r c e ,  u t i l i z i n g  a i r  

from bo th  t h e  a u x i l i a r y  and emergency r e s e r v o i r s .  

NOTE 

The same a c t i o n  r e s u l t s  when brake  p i p e  p r e s s u r e  

i s  reduced t o  ze ro  f o r  any r e a s o n  such a s  an 

emergency a p p l i c a t i o n  from t h e  c o n d u c t o r ' s  o r  

f i r e m a n ' s  v a l v e ,  o r  a  broken p i p e  o r  hose i n  t h e  

a i r  brake  sys tem.  



9,0 LOCOMOTIVE EQUIPMENT CLASSIFICATION 

9 .1  DIESEL ELECTRIC LOCOMOTIVE 

Th i s  c o n s t i t u t e s  by f a r  t h e  most numerous group o f  locomot ives  

i n  use  i n  t h i s  c o u n t r y  today .  The p r e s e n t  b u i l d e r s  o f  t h e s e  l o c o -  

mot ives  i n  t h e  Uni ted  S t a t e s  a r e :  

1. The E l e c t r o m o t i v e  D i v i s i o n  of  t h e  Genera l  Motors Corp. ,  

commonly r e f e r r e d  t o  a s  "EMD". 

2 .  The Genera l  E l e c t r i c  Co., commonly r e f e r r e d  t o  a s  "GE". 

One o f  t h e  p r i n c i p a l  b u i l d e r s  o f  locomot ives  i n  t h e  p a s t  was 

t h e  American Locomotive Co., whose u n i t s  a r e  r e f e r r e d  t o  a s  "ALCO" 

l ocomot ives .  Many of  t h e s e  u n i t s  a r e  s t i l l  i n  s e r v i c e  th roughou t  

t h e  c o u n t r y .  

Locomotives a r e  g e n e r a l l y  f u r t h e r  c l a s s i f i e d  a c c o r d i n g  t o  t h e  

i n t e n d e d  u s e :  

9 .1 .1  Passenger  

Equipped t o  handle  p a s s e n g e r  t r a i n s .  

9.1.2 F r e i g h t  

Equipped f o r  f r e i g h t  work and f u r t h e r  c l a s s i f i e d  a s :  

1. Road F r e i g h t .  Capable o f  hand l ing  t h r u  f r e i g h t  t r a i n s  

and rang ing  from about  1500 H.P. up.  

2 .  Road S w i t c h e r s ,  Used p r i m a r i l y  i n  l o c a l  f r e i g h t  s e r v i c e ,  

and rang ing  from about  1200 t o  1500 H.P. 

3 .  Yard S w i t c h e r s ,  r a n g i n g  from l e s s  t h a n  600 H.P. t o  about  

1200 H.P., o r  more. 

9.1.3 Genera l  Purpose 

Equipped f o r  u s e  i n  e i t h e r  Passenger  o r  F r e i g h t  s e r v i c e ;  t h e  

d e s i g n a t i o n  i s  "GP". 



9 . 2  ELECTRIC LOCOMOTIVES 

Designed f o r  u s e  i n  t h e  e l e c t r i f i e d  zones o f  c e r t a i n  r a i l r o a d s  

such a s  t h e  former  New Haven R a i l r o a d  from New Haven t o  New York 

C i t y  and t h e  former Pennsylvania  R a i l r o a d  from New York C i t y  t o  
Washington, b o t h  of which l i n e s  a r e  now inc luded  i n  t h e  Penn- 

C e n t r a l  System. 

9 . 3  R A I L  DIESEL CARS ("RDC") 

These a r e  d i e s e l  powered passenger  c a r s  equipped t o  run  a s  

s i n g l e  u n i t s ,  o r  t h e y  may be run  a s  m u l t i p l e  u n i t s  i n  a  t r a i n  w i t h  

t h e  power and b rak ing  equipment o f  a l l  c a r s  c o n t r o l l e d  from t h e  

l e a d i n g  u n i t .  S ince  t h e  Budd Company was t h e  p r i n c i p a l  b u i l d e r ,  

t h e y  a r e  commonly d e s i g n a t e d  a s  "Budd Cars" .  

9 . 4  REMOTE LOCOMOTIVE ( o r  "Slave" Locomotive) 

This  i s  a unit placed 1/2 or 2 / 3  of t h e  d i s t a n c e  between t h e  

head and r e a r  ends  o f  t h e  t r a i n  o r  a t  t h e  r e a r .  The locomotive 

f u n c t i o n s  of  t h e  s l a v e  u n i t ,  ( t h r o t t l e ,  dynamic b rake ,  au tomat i c  

and independent  a i r  b r a k e ,  and s a n d i n g ) ,  a r e  c o n t r o l l e d  by t h e  

engineman on a  p r o p e r l y  equipped head u n i t  o f  t h e  head end eng ine  

c o n s i s t  t h r o u g h  coded space  r a d i o .  The remote u n i t  p r o v i d e s  a d d i -  

t i o n a l  power, f a s t e r  and smoother a p p l i c a t i o n  o f  t h e  a i r  b rakes  

and f a s t e r  r e l e a s e  o f  t h e  b rakes  o f  a  long  f r e i g h t  t r a i n .  



10,o TYPES OF LOCOMOTIVE S E R V I C E  

I n  a d d i t i o n  t o  t h e  types  of s e r v i c e  p r ev ious ly  de f i ned ,  

(passenger t r a i n ,  t h r u  f r e i g h t  t r a i n ,  l o c a l  f r e i g h t  t r a i n ,  t r a n s -  

f e r  t r a i n  and yard  s w i t l h i n g ) ,  t h e  locomotive engineman may be 

c a l l e d  upon t o  perform t h e  fol lowing types  of  s e r v i c e :  

1 0 . 1  HUMP OPERATION 

Requires t h e  locomotive eng ineer  t o  push a s t r i n g  of c a r s  

over a hump l e a d  a t  a  s t eady  r a t e  of speed and slowly enough s o  

t h a t  t h e  c a r s  may be manually uncoupled a t  t h e  hump c r e s t .  Some 
locomotives a r e  equipped wi th  a "hump con t ro l"  which may be s e t  

t o  c o n t r o l  t h e  speed au toma t i ca l l y .  

10.2 PUSHER SERVICE 

An ope ra t i on  conducted under company r u l e s  wherein one o r  more 

locomotives a r e  coupled t o  t h e  r e a r  'end of a t r a i n  t o  provide  ad- 

d i t i o n a l  power over  a segment of  r a i l r o a d  wi th  heavy grades  - a l s o  

known a s  " helper  s e rv i ce" .  

10 .3  PILOT SERVICE 

When the  ass igned  engineman of  a t r a i n  i s  no t  q u a l i f i e d  over 

t e r r i t o r y  t o  be covered,  a  " p i l o t"  who i s  q u a l i f i e d  on t h e  phys i ca l  

c h a r a c t e r i s t i c s  i s  ass igned .  This happens when t h e  t r a i n  o f  a 

f o r e i g n  l i n e  i s  detoured over  a l i n e  of t h e  home r a i l r o a d ,  f o r  

example. 

10.4 WRECK TRAIN 

This  s e r v i c e  r e q u i r e s  moving a r a i l  mounted c rane  of up t o  250 

tons  capac i t y  p l u s  c a r s  e s p e c i a l l y  s tocked  wi th  emergency m a t e r i a l  

t o  t h e  scene o f  a de ra i lment . .  Time t a b l e  i n s t r u c t i o n s  g e n e r a l l y  
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c h a r a c t e r i s t i c s  i s  ass igned .  This happens when t h e  t r a i n  o f  a 

f o r e i g n  l i n e  i s  detoured over  a l i n e  of t h e  home r a i l r o a d ,  f o r  

example. 

10.4 WRECK TRAIN 

This  s e r v i c e  r e q u i r e s  moving a r a i l  mounted c rane  of up t o  250 

tons  capac i t y  p l u s  c a r s  e s p e c i a l l y  s tocked  wi th  emergency m a t e r i a l  

t o  t h e  scene o f  a de ra i lment . .  Time t a b l e  i n s t r u c t i o n s  g e n e r a l l y  

cover t h e  movement of such t r a i n s .  Work a t  t h e  scene of a de- 



10 .5  HOSTLER SERVICE 

A q u a l i f i e d  engineman i s  u sed  t o  move locomot ives  w i t h i n  

d e s i g n a t e d  enginehouse  t e r r i t o r y  o r  w i t h i n  d e f i n e d  t e r m i n a l  

l i m i t s ,  a s  r e q u i r e d  f o r  s e r v i c i n g ,  r e p a i r s ,  o r  s t o r a g e .  

10 .6  WORK TRAIN AND SNOW PLOW 

T h i s  s e r v i c e  a t  t h e  d i r e c t i o n  o f  Maintenance o f  Way f o r c e s  

may be  r e q u i r e d .  



11 ,o  D I  E S E L  E L E C T R I C  LOCOMOTIVE  CONTROL E Q U I  PMENT 

11.1 BASIC CONTROLS ON A DIESEL ELECTRIC LOCOMOTIVE A R E :  

11.1.1 T h r o t t l e  Lever 

C o n t r o l s  t h e  speed  o f  t h e  d i e s e l  eng ine  and t h e  main e l e c t r i c  

g e n e r a t o r ,  supp ly ing  e l e c t r i c a l  power t o  t h e  t r a c t i o n  motors  which 

a r e  g e a r e d  t o  t h e  locomot ive  a x l e s .  The t h r o t t l e  l e v e r  h a s  t h e  

f o l l o w i n g  p o s i t i o n s :  s t o p ,  i d l e ,  and running  s p e e d s ,  1 t o  8 ,  o r  

more. 

1 1 . 1 . 2  Reverse Lever  

The r e v e r s e  l e v e r  has  t h r e e  p o s i t i o n s ;  fo rward ,  r e v e r s e  and 

n e u t r a l .  The r e v e r s e  l e v e r  must be  moved o n l y  when locomot ive  i s  

s t a n d i n g  s t i l l ;  i t  may be removed from t h e  c o n t r o l  s t a n d  when t h e  

l e v e r  i s  i n  n e u t r a l  p o s i t i o n ,  t h u s  l o c k i n g  t h e  locomot ive  o p e r a t i n g  

c o n t r o l s .  

11 .1 .3  Automatic  Brake Valve 

The f u n c t i o n s  o f  t h i s  v a l v e  a r e  d i s c u s s e d  i n  t h e  s e c t i o n  

d e a l i n g  w i t h  t h e  a u t o m a t i c  a i r  b rake  equipment .  

1 1 . 1 . 4  Independent  Brake Valve 

Th i s  v a l v e  i s  u sed  t o  app ly  and r e l e a s e  t h e  locomot ive  a i r  

b r a k e s  i n d e p e n d e n t l y  o f  t h e  a u t o m a t i c  b rake  v a l v e  c o n t r o l ,  d i s -  

cussed  under  t h e  s e c t i o n  d e a l i n g  w i t h  t h e  t r a i n  b r a k e  sys t em.  

1 1 . 2  BASIC AIR GAUGES ARE: 
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1 1 . 1 . 4  Independent  Brake Valve 

Th i s  v a l v e  i s  u sed  t o  app ly  and r e l e a s e  t h e  locomot ive  a i r  

b r a k e s  i n d e p e n d e n t l y  o f  t h e  a u t o m a t i c  b rake  v a l v e  c o n t r o l ,  d i s -  

cussed  under  t h e  s e c t i o n  d e a l i n g  w i t h  t h e  t r a i n  b r a k e  sys t em.  

1 1 . 2  BASIC AIR GAUGES ARE: 

1 1 . 2 . 1  A Duplex A i r  Gauge 



l ocomot ive ,  which s h o u l d  r e g i s t e r  abou t  t h e  same a s  t h e  

b r a k e  p i p e  p r e s s u r e  i n d i c a t o r .  

1 1 . 2 . 2  A Second Duplex A i r  Gauge 

A second duplex  a i r  gauge ,  w i t h  d i f f e r e n t l y  c o l o r e d  p o i n t e r s  

which i n d i c a t e :  

a .  A i r  p r e s s u r e  i n  t h e  b r a k e  p i p e .  

b .  A i r  p r e s s u r e  i n  t h e  locomot ive  b r a k e  c y l i n d e r s .  

1 1 . 3  THE LOAD INDICATING METER 

The l o a d  i n d i c a t i n g  me te r  i n d i c a t e s  t h e  l o a d  on t h e  t r a c t i o n  

motors  a s  measured i n  amperes .  The d i a l  o f  t h i s  m e t e r  i s  c o l o r e d  t o  

show when t h e  t r a c t i o n  motors  o f  t h e  locomot ive  a r e  o v e r l o a d e d  and 

t h e  engineman must h a n d l e  t h e  t h r o t t l e  a c c o r d i n g l y .  

11 .4  THE SAFETY CONTROL FOOT PEDAL 

The s a f e t y  c o n t r o l  f o o t  p e d a l ,  ("dead man c o n t r o l " )  , p r o v i d e s  

a u t o m a t i c  t r a i n  b r a k e  a p p l i c a t i o n  if t h e  engineman does n o t  keep 

t h e  f o o t  p e d a l  d e p r e s s e d  d u r i n g  o p e r a t i o n ;  o f t e n  r e f e r r e d  t o  a s  a  

p e n a l t y  a p p l i c a t i o n  o f  t h e  b r a k e s .  

1 1 . 5  MISCELLANEOUS EQUIPMENT INCLUDES: 

1 1 . 5 . 1  Sanding Valve 

Opens a  p o r t  t o  s u p p l y  a i r  f o r  t h e  a p p l i c a t i o n  o f  s a n d  t o  t h e  

r a i l s  t o  i n c r e a s e  a d h e s i o n  when s t a r t i n g  a  t r a i n  o r  d u r i n g  a 
b r a k i n g  o p e r a t i o n .  

11 .5 .2  Speedometer  

The speedometer  equipment  may a l s o  i n c l u d e  a  d e v i c e  f o r  p r o -  

duc ing  a  permanent  s p e e d  r e c o r d  on t a p e .  

1 1 . 5 . 3  Windshie ld  



11.5.4 Horn Valves 

Horns, generally located on the front and rear of the 

locomotive, are air operated. 

11.5.5 Locomotive Bell 

Locomotive bell is operated by an air valve. 

11.5.6 Cab Heaters 

11.5.7 Classification Lights 

Classification lights, at the front and rear of the locomotive, 

are provided with interchangeable colored lenses. 

11.5.8 Diesel Engine Start and Stop Buttons and Isolation Switch 

Diesel Engine start and stop buttons and isolation switch, 

with two positions: 

1. Start - To be used when starting or stopping the power 
plant. 

2. Run - - In this position the power plant is connected to the 
control circuit. 

11.5.9 Miscellaneous Electrical and Other Controls 

NOTE 

The foregoing generally includes the basic 

equipment necessary to control the operation 

of a diesel electric locomotive. The control 

levers, gauges, etc., may be located in dif- 

ferent positions in the cabs of locomotives 

produced by different builders and in dif- 

NOTE 

The foregoing generally includes the basic 

equipment necessary to control the operation 

of a diesel electric locomotive. The control 

levers, gauges, etc., may be located in dif- 

ferent positions in the cabs of locomotives 

produced by different builders and in dif- 

ferent models of locomotives produced by the 



11.6 ADDITIONAL EQUIPMENT 

I n  a d d i t i o n  t o  t h e  b a s i c  c o n t r o l s  and equipment a d d i t i o n a l  

i tems may i n c l u d e :  

1 1 . 6 . 1  Dynamic Brake 

When a  locomot ive  i s  equipped t o  u t i l i z e  t h e  t r a c t i o n  motors  

f o r  dynamic b r a k i n g ,  ( s e e  t r a i n  brake  s y s t e m ) ,  s u i t a b l e  c o n t r o l s  

a r e  p rov ided .  

11 .6 .2  M u l t i p l e  Uni t ing  

I f  locomot ives  a r e  equipped f o r  m u l t i p l e  u n i t  o p e r a t i o n ,  e q u i p -

ment i s  p rov ided  t o  a s s u r e  au tomat i c  r e sponse  of t h e  c o n t r o l s  o f  t h

t r a i l i n g  u n i t s  t o  t h e  o p e r a t i o n . o f  t h o s e  i n  t h e  l e a d  u n i t  o f  t h e  

eng ine  c o n s i s t .  

1 1 . 6 . 3  Cab S i g n a l  System 

Th i s  sys tem,  a c t i v a t e d  e l e c t r o n i c a l l y  by wayside equipment,  

p r o v i d e s  f o r  t h e  d i s p l a y  o f  wayside s i g n a l  i n d i c a t i o n s  i n  t h e  

locomotive cab ,  and a  warning w h i s t l e  which sounds f o l l o w i n g  
signal changes to a more restrictive indication until the 

engineman o p e r a t e s  a n  acknowledging d e v i c e .  

11 .6 .4  Automatic  S top  

I n  a d d i t i o n  t o  cab s i g n a l s ,  t h i s  system p r o v i d e s  f o r  an a u t o -  

m a t i c  b rake  a p p l i c a t i o n  u n l e s s  t h e  engineman acknowledges t h e  

s i g n a l  change w i t h i n  a  f i x e d  t ime .  

11 .6 .5  Speed C o n t r o l  System 

A system which p r o v i d e s  a  p e n a l t y  a p p l i c a t i o n  o f  t h e  t r a i n  

b r a k e s  on f a i l u r e  t o  acknowledge a  change o f  cab  s i g n a l ,  o r  i f  t h e  

speed p e r m i t t e d  by t h e  cab  s i g n a l  i n d i c a t i o n  i s  exceeded.  

11;6.6- A d d i t i o n a l  Duplex A i r  P r e s s u r e  Gauge 

An a d d i t i o n a l  duplex  a i r  p r e s s u r e  gauge i s  p rov ided  f o r  u s e  

 

e  



I 

with systems such as Automatic Stop, Speed Control, etc. to show: 

1. Pressure supplied tG control valves of these devices, which 

should be main reservoir pressure. 

- Suppression pressure. 



12,0 YARD OPERATION 

The fo l lowing  s e r i e s  of o p e r a t i o n s  i s  t y p i c a l l y  invo lved  i n  

c a r  hand l ing  a t  a  major  y a r d  equipped w i t h  a  g r a v i t y  hump: 

1. An inbound t r a i n  i s  yarded on a  r e c e i v i n g  t r a c k .  

2 .  The road  eng ine  i s  de tached  and t a k e n  t o  t h e  eng ine  house .  

3 .  A y a r d  s w i t c h e r  d e t a c h e s  t h e  caboose.  

4 .  Car i n s p e c t o r s  go over  t h e  e n t i r e  t r a i n  marking any d e -  

f e c t i v e  c a r s  t o  go t o  t h e  " c r i p p l e  t r a c k" ,  and r e c o r d i n g  

t h e  r e p o r t i n g  marks of t h o s e  c a r s .  A t  t h e  same t i m e ,  t h e  

i n s p e c t o r s  w i l l  biked t h e  a i r  from t h e  b rake  c y l i n d e r s  o f  

a l l  c a r s .  

5 .  A hump l i s t  i s  t r a n s m i t t e d  t o  t h e  r e t a r d e r  tower and t o  t h e  

hump conductor  showing t h e  c l a s s i f i c a t i o n  t r a c k  number toi\[ 

which each c a r  i s  d e s t i n e d .  

6 .  The e n t i r e  t r a i n  i s  shoved o v e r  t h e  hump and t h e  c a r s  

c l a s s i f i e d  i n t o  groups  accord ing  t o  d e s t i n a t i o n .  

7 .  Blocks of c a r s  a r e  p u l l e d  from t h e  c l a s s i f i c a t i o n  t r a c k s  

and s e t  on t h e  d e p a r t u r e  t r a c k  t o  make up an outbound 

t r a i n .  

8 .  Hoses a r e  coup led ,  y a r d  a i r  i s  a t t a c h e d  and t h e  e n t i r e  

t r a i n  i s  i n s p e c t e d .  

9 .  The road  eng ine  i s  coupled  t o  t h e  head end and t h e  caboose 

t o  t h e  r e a r  end t o  complete t h e  t r a i n .  

10 .  On p r o p e r  s i g n a l ,  t h e  engineman makes t h e  r e q u i r e d  t e s t s  

f o r  a i r  l eakage  and t o  s e e  t h a t  a l l  b r a k e s  on t h e  t r a i n  

app ly  and r e l e a s e  p r o p e r l y .  

11. Upon s a t i s f a c t o r y  comple t ion  of t h e  t e s t s ,  t h e  y a r d m a s t e r ,  

o r  t r a i n  conduc to r ,  informs t h e  d i s p a t c h e r  t h a t  t h e  t r a i n  

i s  ready t o  d e p a r t .  



1 2 .  When t h e  d i s p a t c h e r  can t a k e  t h e  t r a i n  on t h e  main l i n e ,  

s w i t c h e s  w i l l  b e  p r o p e r l y  l i n e d  and s i g n a l s  w i l l  d i s p l a y  

an a s p e c t  p e r m i t t i n g  t h e  t r a i n  t o  proceed.  



1 3 . 1  BASIC CONTROLS FOR HANDLING FREIGHT TRAINS POWERED BY DIESEL 

ELECTRIC LOCOMOTIVES 
- - 

1. Reverse l e v e r  

2 .  T h r o t t l e  des igned  t o  p r o v i d e  s p e c i f i c  horsepower o u t p u t s  

i n  each  p o s i t i o n  

3. Automatic  b rake  v a l v e  hand le  

4 .  Independent  b rake  v a l v e  handle  

5 .  S e l e c t o r  l e v e r  t o  p r o v i d e  dynamic b rak ing  

13.2 BASIC INSTRUMENTS BY WHICH THE ENGINEMAN IS  G U I D E D  

1. Load meter  

2 .  Gauges i n d i c a t i n g  a i r  p r e s s u r e s  i n  t h e  v a r i o u s  components. 

1 3 . 3  BASIC CONSIDERATIONS 

1. A s e r v i c e  b rake  p i p e  a i r  p r e s s u r e  r e d u c t i o n  produces  a  

b rake  c y l i n d e r  p r e s s u r e  i n  c a r s  and locomot ives  a p p r o x i -  

ma te ly  2 1 / 2  t imes  t h e  amount of  t h e  r e d u c t i o n .  With an  

i n i t i a l  b rake  p i p e  p r e s s u r e  o f  80 p s i ,  a  maximum s e r v i c e  

r e d u c t i o n  o f  23 p s i  produces  a  brake  c y l i n d e r  e q u a l i z a t i o n  

p r e s s u r e  o f  5 7  p s i ;  f u r t h e r  r e d u c t i o n s  i n  t h e  s e r v i c e  zpne 

o f  t h e  au tomat i c  b r a k e  v a l v e  hand le  w i l l  produce - no i n -  

c r e a s e  i n  b rake  c y l i n d e r  p r e s s u r e  u n t i l  t h e  hand le  i s  

p l a c e d  i n  emergency. An emergency a p p l i c a t i o n  from an 

i n i t i a l  b rake  p r e s s u r e  o f  80  p s i  produces a  b rake  

c y l i n d e r  p r e s s u r e  o f  69  p s i .  

2 .  There i s  a  s e r i a l  a c t i o n  from t h e  head end t o  t h e  r e a r  

end of t h e  t r a i n  when t h e  a i r  b rakes  a r e  a p p l i e d  o r  

r e l e a s e d .  

3. The t r a i n  b r a k e s  w i l l  be r e l e a s e d  on ly  when t h e  a u t o m a t i c  

a i r  b rake  hand le  i s  i n  " r e l e a s e "  o r  "running" p o s i t i o n .  

The locomot ive  a i r  b rakes  may be r e l e a s e d  independen t ly  



o f  t h e  t r a i n  b r a k e s  by d e p r e s s i n g  t h e  hand le  of  t h e  

independen t  b r a k e  v a l v e .  

4 .  The r e t a r d i n g  f o r c e  o f  dynamic b r a k i n g  a p p l i e s  o n l y  t o  t h e  

eng ine  c o n s i s t  l e a v i n g  t h e  c a r s  i n  t h e  t r a i n  f r e e  t o  

"bunch", o r  r u n  i n  a g a i n s t  t h e  e n g i n e  u n l e s s  t h e  c a r s  a r e  

c o n t r o l l e d  w i t h  t h e  a u t o m a t i c  b r a k e ;  t h e  same c o n d i t i o n  

o b t a i n s  when t h e  locomot ive  b r a k e s  a r e  a p p l i e d  by u s e  o f  

t h e  independen t  b r a k e  o n l y .  

1 3 . 4  SLACK ACTION 

A ma jo r  f a c t o r  i n  f r e i g h t  t r a i n  h a n d l i n g  i s  s l a c k  a c t i o n ,  due 

t o  t h e  "p lay"  between c o u p l e r s  and i n  t h e  d r a f t  g e a r  a t  each  end o f  

a  f r e i g h t  c a r .  The s l a c k ,  o r  f r e e  movement o f  c a r s  w i t h i n  a  t r a i n ,  

between t h e  f r o n t  and r e a r  ends may t o t a l  a s  much a s  50 f e e t  f o r  a  

100 c a r  t r a i n .  S l a c k  a c t i o n  w i t h i n  a  t r a i n ,  o r  w i t h i n  a  p a r t  o f  a  

t r a i n ,  may o c c u r  when: 

1. S t a r t i n g  

2 .  Stopp ing  

3 .  Ascending o r  descend ing  g r a d e s  

4 .  The independen t  b r a k e  i s  a p p l i e d  h a r s h l y  

5 .  A q u i c k  h a r d  a p p l i c a t i o n  o f  t h e  dynamic b r a k e  i s  made 

6 .  A c c e l e r a t i n g  o r  d e c e l e r a t i n g  

S i n c e  impac t s  between f r e i g h t  c a r s  a t  speeds  exceed ing  t h e  

e q u i v a l e n t  o f  f o u r  m i l e s  p e r  hour  may c a u s e  damage t o  l a d i n g  o r  

equipment ,  s l a c k  a c t i o n  must be c o n t r o l l e d  by p r o p e r  u s e  o f  t h e  

t h r o t t l e  and t r a i n  b r a k e s .  

The company's book o f  a i r  b r a k e  r u l e s  g e n e r a l l y  p r e s c r i b e s  

p r o c e d u r e s  f o r  t r a i n  h a n d l i n g  i n  v a r i o u s  s i t u a t i o n s .  
5 .  A q u i c k  h a r d  a p p l i c a t i o n  o f  t h e  dynamic b r a k e  i s  made 

6 .  A c c e l e r a t i n g  o r  d e c e l e r a t i n g  

S i n c e  impac t s  between f r e i g h t  c a r s  a t  speeds  exceed ing  t h e  

e q u i v a l e n t  o f  f o u r  m i l e s  p e r  hour  may c a u s e  damage t o  l a d i n g  o r  

equipment ,  s l a c k  a c t i o n  must be c o n t r o l l e d  by p r o p e r  u s e  o f  t h e  

t h r o t t l e  and t r a i n  b r a k e s .  

The company's book o f  a i r  b r a k e  r u l e s  g e n e r a l l y  p r e s c r i b e s  

p r o c e d u r e s  f o r  t r a i n  h a n d l i n g  i n  v a r i o u s  s i t u a t i o n s .  



14.1 TRAINING AND QUALIFYING 

An employee may become an engineman qualified to operate 

trains by: 

1. Passing a physical examination 

2. Working in locomotive service the required length of time 

3. Attending required training programs 

4. Passing field tests and written or oral examinations 
covering : 

a. The company's book of operating rules and timetable 

instructions 
b. Operation of air brake and air signal equipment on 

cars and locomotives 

c. Operation of electrical and mechanical equipment on 

locomotives, and the associated controls 

d. Proper methods of operating locomotives and handling 

trains under various conditions 
e. Physical characteristics of the lines of railroad over 

which he is to be qualified to operate 

Once qualified, an engineman will not o?dinarily be required 
to requalify unless he has failed to fill a locomotive assignment 

for a specific period. Employees in locomotive service will be 

instructed in the use of new equipment and may be required to pass 

an examination on it. Enginemen who have not run over a line of 

railroad within a specified period of time will be re-examined on 

the characteristics of that line before being allol~ed to operate an 
engine over it without a pilot. 

14.2 DESCRIPTION OF DUTIES 

, 14.2.1 General 

In considering a job dcecription for the train engineman 



there are several variable factors and conditions to be taken into 

account. Among these variables are: 

1. Type of locomotive service to be performed 

2. Number, type and horsepower ratings of the locomotives in 

the engine consist 

3. The number and types of electrical, mechanical, and 

pneumatic controls with which the engine consist is 

equipped 

4 .  Length and tonnage of the train to be handled 

5. Location of loaded and empty cars within the train, 

which will have an effect on slack action 

6. Weather conditions 
a. Cold weather may increase brake pipe leakage to the 

point where the number of cars in a thru freight 
train will have to be substantially reduced below 

normal. 
b. Wet rails may reduce adhesion, which increases the 

tendency for wheel slipping or sliding to occur, thus 

reducing the effective tractive effort and braking 

capacity. 

7. Characteristics of various lines of railroad with respect 

to : 

a. Location and severity of grades and curves 

b. Location and type of signals controlling train operation, 

c. Speed restrictions 
d. Highway grade crossings 

Since operation of a through freight train with a multiple unit 

engine consist comprised of diesel-electric locomotives is probably 
the most representative of the demands on the skills and training 

of the engineman, this tentative job description is outlined on 
that basis. This analysis will be general in character, since 

company rules and instructions usually specify the inspections to 

be made and the procedures to be followed by the engineman in 
various situations. 



1 4 . 2 . 2  P r e l i m i n a r y  Dut i e s  

P r e l i m i n a r y  d u t i e s  w i l l  i n c l u d e  a  check of t h e  b u l l e t i n  boa rd  

f o r  n o t i c e s  and o r d e r s ,  a s  w e l l  a s  s i g n i n g  t h e  r e g i s t e r .  

14 .2 .3  Locomotive I n s p e c t i o n  a t  I n i t i a l  Terminal  

The engineman must know t h a t :  

1. A l l  u n i t s  have s u f f i c i e n t  f u e l .  

2 .  There i s  no a p p a r e n t  l eakage  of  f u e l ,  l u b r i c a t i n g  o i l ,  

w a t e r  o r  a i r .  

3. P roper  b rake  p i p e  and m u l t i p l e  u n i t i n g  hose  connec t ions  

a r e  made between u n i t s ,  a f t e r  condensate  h a s  been 

blown o u t .  

4 .  P roper  p o s i t i o n i n g  of a l l  c u t  o u t  cocks ,  ang le  c o c k s ,  

and v a l v e s .  

5 .  Mois tu re  has  been d r a i n e d  from main r e s e r v o i r s ,  and 

a u t o m a t i c  d r a i n  v a l v e s  a r e  o p e r a t i v e .  

6 .  The c o n d i t i o n  o f  b rake  shoes  and r i g g i n g  i s  s a t i s f a c t o r y .  

7 .  A i r  compressor  i s  o p e r a t i n g  s a t i s f a c t o r i l y  and h a s  

s u f f i c i e n t  l u b r i c a t i n g  o i l .  

8 .  There i s  s u f f i c i e n t  eng ine  c o o l i n g  w a t e r .  

9 .  Hand b rakes  a r e  r e l e a s e d  on t r a i l i n g  u n i t s .  

1 0 .  Lead locomot ive  i s  s e c u r e d  d u r i n g  b r a k e  t e s t .  

11. Hoses n o t  i n  use  a r e  p r o p e r l y  r e t a i n e d .  

1 2 .  Handles and v a l v e s  a t  t h e  o p e r a t i n g  s t a t i o n  o f  t h e  

l e a d i n g  u n i t  and t h e  t r a i l i n g  u n i t s  a r e  p r o p e r l y  

p o s i t i o n e d .  

13. A i r  p r e s s u r e  c o n t r o l  d e v i c e s  a r e  f u n c t i o n i n g  p r o p e r l y .  

S t a r t i n g  D i e s e l  Engine 

With i s o l a t i o n  s w i t c h  a t  " s t a r t " ,  t h r o t t l e  l e v e r  a t  " i d l e " ,  

and r e v e r s e  l e v e r  a t  "of f" ,  c l o s e  f u e l  pump s w i t c h .  Check t o  s e e  



t h a t  f u e l  i s  be ing  d e l i v e r e d  t o  e n g i n e .  Opera te  s t a r t i n g  c o n t r o l .  

Make a p p l i c a b l e  i n s p e c t i o n s  a f t e r  eng ine  has  s t a r t e d .  

14 .2 .5  Locomotive A i r  Brake T e s t s  a t  I n i t i a l  Terminal  

1. Know t h a t  b rakes  app ly  and r e l e a s e  i n  r e sponse  t o  

o p e r a t i o n  of  independent  b rake  v a l v e  h a n d l e .  

2 .  Check re sponses  t o  o p e r a t i o n  of au tomat i c  b rake  v a l v e  

hand le .  

3 .  T e s t  f o r  b r a k e  p i p e  l e a k a g e ;  n o t  t o  exceed  t h r e e  pounds 

p e r  minute  a f t e r  a  s e r v i c e  r e d u c t i o n  o f  t e n  pounds w i t h  

t h e  au tomat i c  b rake  v a l v e  h a n d l e .  

4 .  Check b rake  c y l i n d e r  p i s t o n  t r a v e l .  

14 .2 .6  Coupling 

The eng ine  c o n s i s t  t o  t h e  f i r s t  c a r  o f  t h e  t r a i n  must be 

accomplished w i t h  c a r s  t o  avo id  e x c e s s i v e  impact .  A f t e r  eng ine  

b rake  p i p e  i s  blown o u t  and b rake  p i p e  hoses  coup led ,  ang le  

cocks between eng ine  and c a r  must be opened s lowly .  Where 

p r a c t i c a b l e  t h e  e n t i r e  t r a i n  shou ld  be s t r e t c h e d  t o  s e e  t h a t  

a l l  coup l ings  a r e  made. 

14 .2 .7  I n i t i a l  Terminal  T e s t  of  T r a i n  A i r  Brakes 

When t h e  eng ine  i s  used  t o  cha rge  t h e  t r a i n  a i r  b rake  sys tem,  

t h e  indgpendent  b rake  w i l l  remain a p p l i e d .  While t h e  t r a i n  a i r  

b rake  sys tem i s  be ing  charged from t h e  e n g i n e ,  t h e  t r a i n  may be 

i n s p e c t e d  t o  a s s u r e  p r o p e r  hose c o u p l i n g s ,  p o s i t i o n i n g  of  a n g l e  

and c u t - o u t  cocks ,  and f o r  a i r  l e a k s .  When aaboose a i r  gauge 

shows a  s p e c i f i e d  p r e s s u r e  (15 pounds below f e e d  v a l v e  p r e s s u r e ,  

u s u a l l y ) ,  t ra inman w i l l  s i g n a l  engineman t o  t e s t  b r a k e s .  Engineman 

w i l l  make a  15 ~ o u n d  b rake  ~ i u e  r e d u c t i o n  w i t h  t h e  a u t o m a t i c  b rake  
14 .2 .7  I n i t i a l  Terminal  T e s t  of  T r a i n  A i r  Brakes 

When t h e  eng ine  i s  used  t o  cha rge  t h e  t r a i n  a i r  b rake  sys tem,  

t h e  indgpendent  b rake  w i l l  remain a p p l i e d .  While t h e  t r a i n  a i r  

b rake  sys tem i s  be ing  charged from t h e  e n g i n e ,  t h e  t r a i n  may be 

i n s p e c t e d  t o  a s s u r e  p r o p e r  hose c o u p l i n g s ,  p o s i t i o n i n g  of  a n g l e  

and c u t - o u t  cocks ,  and f o r  a i r  l e a k s .  When aaboose a i r  gauge 

shows a  s p e c i f i e d  p r e s s u r e  (15 pounds below f e e d  v a l v e  p r e s s u r e ,  

u s u a l l y ) ,  t ra inman w i l l  s i g n a l  engineman t o  t e s t  b r a k e s .  Engineman 

w i l l  make a  15 pound b rake  p i p e  r e d u c t i o n  w i t h  t h e  a u t o m a t i c  b rake  
v a v l e  h a n d l e .  Encrineman w i l l  t h e n -  '311 q ~ r n n d s  after the h r a k e  n i n e  

1 



a l l  b r a k e s  have  a p p l i e d ,  p i s t o n  t r a v e l  i s  c o r r e c t ,  and b r a k e  r i g -  

g ing  i s  i n  p r o p e r  c o n d i t i o n .  On p r o p e r  s i g n a l ,  engineman w i l l  r e -  

l e a s e  t h e  b r a k e s  and t h e  t r a i n  i s  a g a i n  i n s p e c t e d  t o  s e e  t h a t  a l l  

\ b rakes  have r e l e a s e d .  

Use of  y a r d  a i r  and s u i t a b l e  equipment t o  cha rge  t h e  t r a i n  

l i n e  and i n s p e c t i o n  of t h e  c a r s  b e f o r e  t h e  eng ine  i s  coupled  on 

e x p e d i t e  d e p a r t u r e .  

14 .2 .8  S t a r t i n g  T r a i n  

Time must be a l lowed f o r  t h e  b rakes  t o  r e l e a s e  a f t e r  a  f u l l  

s e r v i c e  a p p l i c a t i o n .  With r e v e r s e  l e v e r  i n  "forward" and a u t o -  

m a t i c  and independent  b rake  v a l v e  hand les  i n  " r e l e a s e "  o r  "run" 

p o s i t i o n s ,  t h r o t t l e  shou ld  be advanced s lowly .  A f t e r  s t a r t i n g ,  
t h r o t t l e  shou ld  n o t  be advanced whi l e  amperage shown by t h e  l o a d -  

meter  i s  i n c r e a s i n g .  Engineman w i l l  be guided by loadmete r ,  speedo 

me te r ,  and wayside s i g n a l s .  If  n e c e s s a r y  t o  advance t h r o t t l e  t o  

t h i r d  o r  f o u r t h  no tch  t o  s t a r t  t r a i n ,  t h r o t t l e  shou ld  be reduced 

a f t e r  s t a r t i n g  t o  a l l o w  s l a c k  t o  a d j u s t .  Caboose crew shou ld  ad -  

v i s e w h e n  caboose i s  i n  motion.  Engineman must watch wheel s l i p  

l i g h t .  

14 .2 .9  S t a r t i n g  T r a i n  on a  Descending Grade 

Independent  b rake  may be used  t o  c o n t r o l  speed of  locomot ives  

u n t i l  whole t r a i n  i s  s t a r t e d  and s l a c k  i s  a d j u s t e d .  

S t a r t i n g  T r a i n  w i t h  Use of  S l a c k  

I f  n e c e s s a r y  t o  t a k e  t h e  s l a c k  t o  s t a r t  t h e  t r a i n ,  engineman 

w i l l  back g e n t l y  i n t o  t h e  t r a i n ,  t h e n  m a i n t a i n  a  slow forward  

speed o f  one t o  two m i l e s  p e r  hour  u n t i l  t h e  whole t r a i n  i s  moving. 

14 .2 .11  S t a r t i n g  T r a i n  on Ascending Grade 

I t  may be n e c e s s a r y  t o  use  t h e  fo l lowing  method: 

1. Make a  s u f f i c i e n t  s e r v i c e  b rake  r e d u c t i o n  t o  h o l d  t h e  

t r a i n  on t h e  g r a d e .  

2 .  Back g e n t l y  i n t o  t h e  t r a i n ,  bunching t h e  s l a c k ,  u n t i l  t h e  

r e a r  c a r  moves, t h e n  c o n t i n u e  t h e  r e d u c t i o n  u n t i l  t h e  t r a i n  

s t a l l s .  



3. Apply independent  b rake  b e f o r e  c l o s i n g  t h e  t h r o t t l e  and 

make a  f u r t h e r  r e d u c t i o n  of  t e n  pounds w i t h  t h e  au tomat i c  

b r a k e .  

4. Close  t h r o t t l e .  

5 .  P o s i t i o n  r e v e r s e r  f o r  forward  movement. 

6 .  Re lease  b r a k e s ,  open t h r o t t l e  acd  move s l o w l y .  C o n t r o l  

speed of locomot ive  w i t h  t h r o t t l e  and independent  b rake  

u n t i l  t h e  whole t r a i n  i s  moving. Watch f o r  wheel s l i p .  

14 .2 .12  Braking T r a i n  t o  a  Stop w i t h  Power Appl ied  

When t h i s  i s  d e s i r a b l e ,  t h e  engineman w i l l :  

1. Make one s e r v i c e  b rake  a p p l i c a t i o n  c o n s i s t i n g  of  two o r  

more r e d u c t i o n s .  

2 .  Make an  i n i t i a l  r e d u c t i o n  o f  n o t  l e s s  t h a n  s i x  pounds n o r  

more t h a n  f i f t e e n  pounds. Locomotive b rake  must n o t  be  

a l lowed t o  app ly .  

3. A f t e r  b r a k e  p i p e  exhaus t  of i n i t i a l  r e d u c t i o n  c e a s e s ;  

c l o s e  t h r o t t l e  g r a d u a l l y  m a i n t a i n i n g  a  moderate p u l l i n g  

amperage. 

4.  Close  t h r o t t l e  and make f i n a l  r e d u c t i o n  s o  t h a t  b r a k e  p i p e  

exhaus t  i s  open a s  t r a i n  comes t o  r e s t .  

14 .2 .13  Braking t o  Slow T r a i n  w i t h  Power Appl ied  

To accompl ish  t h i s  t h e  engineman w i l l :  

1. Make an i n i t i a l  s e r v i c e  r e d u c t i o n  o f  n o t  l e s s  t h a n  s i x  

pounds. 

2 .  Keep locomot ive  b r a k e  r e l e a s e d  on a l l  s e r v i c e  b rake  
-->---A: -- -  
exhaus t  i s  open a s  t r a i n  comes t o  r e s t .  

14 .2 .13  Braking t o  Slow T r a i n  w i t h  Power Appl ied  

To accompl ish  t h i s  t h e  engineman w i l l :  

1. Make an i n i t i a l  s e r v i c e  r e d u c t i o n  o f  n o t  l e s s  t h a n  s i x  

pounds. 

2 .  Keep locomot ive  b r a k e  r e l e a s e d  on a l l  s e r v i c e  b rake  

r e d u c t i o n s .  



14.2 .14  Braking  T r a i n  t o  a  S t o p  w i t h  Power Off  

The engineman w i l l :  

1. Make one s e r v i c e  b rake  a p p l i c a t i o n  c o n s i s t i n g  o f  two o r  

more r e d u c t i o n s ,  a f t e r  t h e  t h r o t t l e  h a s  been g r a d u a l l y  

reduced  t o  " i d l e t t ,  and t h e  s l a c k  h a s  been  g a t h e r e d  by u s e  

o f  t h e  dynamic o r  i ndependen t  b r a k e .  

2 .  Make an  i n i t i a l  s e r v i c e  b r a k e  r e d u c t i o n  o f  a  minimum o f  

s i x  pounds.  

j. Make t h e  f i n a l  r e d u c t i o n  s o  t h a t  t h e  b r a k e  p i p e  e x h a u s t  i s

open a s  t h e  t r a i n  comes t o  r e s t .  

14 .2 .15  Braking  t o  Slow T r a i n  w i t h  Power Off  - 
The engineman w i l l :  

1. G r a d u a l l y  r educe  t h r o t t l e  t o  i d l e .  

2 .  Ga the r  s l a c k  w i t h  dynamic b r a k e  o r  i ndependen t  b r a k e .  

3 .  Make a  s e r v i c e  b r a k e  r e d u c t i o n  o f  s i x  pounds o r  more. 

4 .  Make f u r t h e r  l i g h t  r e d u c t i o n s ,  a s  r e q u i r e d ,  i n  s m a l l  

i n c r e m e n t s .  

5 .  Make a  s e r v i c e  b r a k e  r e d u c t i o n  o f  a t  l e a s t  1 2  pounds 

b e f o r e  r e t u r n i n g  b r a k e  v a l v e  h a n d l e  t o  "run" p o s i t i o n ,  

o r  " r e l e a s e t t ,  

14 .2 .16  Dynamic Braking  

Dynamic b r a k i n g ,  i f  a v a i l a b l e ,  may b e  used  t o  h e l p  c o n t r o l  

t r a i n  speed  e i t h e r  a l o n e  o r  i n  c o n j u n c t i o n  w i t h  t h e  t r a i n  a i r  

b r a k e s .  ' When used ,  engineman w i l l :  

1. Reduce t h r o t t l e  t o  i d l e  g r a d u a l l y .  

2 .  Move s e l e c t o r  l e v e l  t o  dynamic b r a k e  p o s i t i o n .  

3 .  Watch loadmete r  and speedometer  a s  b r a k i n g  power i s  

a p p l i e d .  

4 .  Reverse  t h e  p r o c e d u r e  when dynamic b r a k i n g  i s  no l o n g e r  

r e q u i r e d .  

 



14.2.17 A t  F ina l  Terminal 

A t  f i n a l  t e rmina l  t h e  c a r s  of t h e  t r a i n  w i l l  be l e f t  on 

designated rece iv ing  t r a c k s ,  t he  locomotive detached and l e f t  on 

a  des ignated s t o r age  t r a c k  i n  accordance wi th  company i n s t r u c t i o n s .  

Engineman w i l l  r ecord  r equ i r ed  r e p a i r s  t o  locomotives on a  

p r e sc r ibed  form and r e g i s t e r  o f f  duty .  
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